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Hedonic Price Analysis of Indigenous Sheep and Goats Traits in Eastern and 
Central Tigray, Northern Ethiopia 
ABSTRACT 
Small-ruminant production contributes significantly to the national and household economy in 
many countries. Small-ruminants are a key component of the livelihood systems in rural Ethiopia 
which substantially contribute to income, food, skin and wool, manure, serve as part of the crop 
failure risk-coping portfolio of enterprises, for asset wealth security as a form of saving money 
and social and cultural functions. This study analyzes hedonic price analysis of indigenous sheep 
and goats traits in two districts (Atsbi-Wemberta and Adwa) of eastern and central Tigray, 
northern Ethiopia. In this study two sets of respondents were used: sheep and goats buyers and 
producer farm households. In order to provide context for the hedonic price analysis, a total of 
100 farm households who are closer to the study markets were selected using multi-stage 
sampling technique. For the hedonic analysis, a total of 250 sheep and goat transactions were 
surveyed. The descriptive results from the sample of farm households showed that small-
ruminant producers mainly kept sheep and goats for income sources, meat and manure. Male 
sheep (rams) were selected for breeding purpose based on body conformation, performance 
history and coat color. The farm households practiced fattening of sheep and goats for target 
market season’s mainly for Ethiopian New Year festival, Christmas and Easter when prices are 
better. Farmers preferred to purchase sheep and goats during crop harvesting and planting. 
Prevalence of diseases and parasites, feed and grazing land shortages and drought were major 
production constraints of sheep and goats while seasonality of markets and low market prices 
were major marketing constraints of sheep and goats. To determine hedonic factors (traits) that 
are dominantly influencing implicit prices of indigenous sheep and goats, a hedonic pricing 
model was fitted to a sample of 125 sheep and 125 goats. Both OLS and Heteroscedasticity-
Consistent regression analysis were employed for comparison. Results of the empirical hedonic 
model consistently indicate that phenotypic traits of traded indigenous sheep and goats are 
important determinants of prices than buyer’ and sellers’ attributes or other factors. Based on 
Heteroscedasticity-Consistent-3 standard errors, the most influential sheep traits in determining 
the prices paid in the studied markets were age, age square, medium and big body size, average 
body condition, fat-tailed and thin-tailed. On the other hand, the most influential determinants of 
goat traits were sex, age, medium and big body size and average and poor body condition. Thus 
result implies the importance of trait preferences in determining indigenous sheep and goats 
traits related to buying and selling of sheep and goats in the studied primary markets. Factors 
such as district market place/location, purpose of purchase (for butchering and restaurants), and 
seller types (farmer-trader and middlemen (assembler/trader) were important determinants of 
prices of indigenous goats. Purpose of purchase (for restaurant) was also important determinant 
of prices of indigenous sheep. Proximity of district market place indicates that smallholder goat 
producers could benefit if they carefully choose market places. Hence, sheep and goats breeders 
should properly consider the preferences expressed through the prices paid for animal traits 
(age, sex, body size, body condition and tail type) in such markets. Therefore, breeding strategies 
and programs with marketing element are fundamental for sustainable sheep and goats 
improvement and small-ruminant producers and buyers could benefit from the intervention. 
 
Keywords: Hedonic pricing, Heteroscedasticity-consistent, Implicit prices, OLS, Traits  
1. INTRODUCTION 
1.1. Background 
Small-ruminants are a key component of the livelihood systems in rural Ethiopia. It is estimated 
that Ethiopia owned about 48 million small-ruminants and this is one of the largest populations in 
Sub-Saharan Africa. Small-ruminants production contributes significantly to the national and 
household economy in many countries, particularly for resource poor smallholder farmers (FAO, 
2010).  
 
In Ethiopia, sheep and goats account for 40% of the cash income earned by farm households, 
19% of the total value of the subsistence food derived from all livestock production, 25% of the 
total domestic meat consumption and 50% of the domestic wool requirements, 40% of fresh 
skins and 92% of the value of semi-processed skin and hide export trade. Besides, about 
1,078,000 sheep and 1,128,000 goats are used annually for domestic consumption. There is also a 
growing export market for sheep and goat meat in the Middle Eastern Gulf States and some 
African countries. At optimum off-take rates, Ethiopia can export 700,000 sheep and 2 million 
goats annually and can supply 1,078,000 sheep and 1,128,000 goats for domestic market. 
However, the current annual off-take rate of sheep and goats is only 33 and 35%, respectively 
(Adane and Girma, 2008). 
 
In northern Ethiopia, agriculture is the main source of food and income for smallholders. In 
Tigray region in general and eastern and central zones of Tigray in particular farming practice is 
mixed farming system (livestock and crop production). According to CSA, (2013), in Tigary 
region there are about 1.38 million sheep and 3.19 million goats. Hence the region ranked fourth 
in sheep population next to Amhara (8.8 million), Oromia (8.7 million) and SNNPR (4.1 million) 
and ranked fourth in goats‟ population next to Oromia (7.5 million), Amhara (5.1 million) and 
SNNPR (3.9 million). According to LIVES, (2013), there are about 1.3 million and nearly 0.9 
million small-ruminants in eastern and central zones of Tigray region, respectively.  
 
There are about 68,115 and 26,727 sheep and goats, respectively in Atsbi-Wenberta district 
(AWDOoARD, 2013) and there are also about 53,020 and 96,409 sheep and goats, respectively 
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in Adwa district (ADOoARD, 2013). According to the above figures, the study areas have 
potential in small-ruminant population within eastern and central Zone of Tigary.   
 
Atsbi-Wenberta indigenous sheep and goats are kept mainly for meat production particularly for 
domestic consumption. They are also kept for manure, skin production and cash income. These 
sheep are preferred by the consumers/buyers for their quality of meat and taste. Small proportion 
of them which address the quality parameters are slaughtered at the Abergelle export abattoir and 
supplied to foreign consumers (MARC, 2013).  
 
Adwa indigenous sheep and goats are also kept mainly for meat production. Sheep and goats are 
also kept for manure and skin production, cash income, distribute benefits/risks with other 
animals and social and cultural functions. In this district, smallholder farmers‟ value small 
ruminant number as household asset or reserves as security and food in times of crises. Besides, 
Adwa indigenous sheep and goats have important meat qualities (taste) and highly demanded by 
buyers/consumers. Therefore, they have immense contribution in improving the household 
nutrition in particular and livelihoods of the society at large (ADOoARD, 2013).  
 
Hedonic pricing is an indirect method, first proposed and used in the early 1970s for 
environmental valuation. The basic approach can be indicated in the context of atmospheric 
pollution; where the hedonic pricing technique has been widely used. While clean air in not 
traded good, it is an attribute which seems to influence residential property prices (Perman et al., 
1994). Since then, researchers have applied different economic valuation methods to understand 
the preference for and the value of animal traits in different contexts. Economic valuation 
techniques rigorously based on either observed behavior (revealed preference, RP) towards some 
marketed goods or stated preferences (SP) in surveys with respect to the non-marketed goods. 
Examples of revealed preference methods of valuation include household production function, 
travel cost, hedonic pricing, simulated markets and market prices. Examples of stated preference 
methods of valuation include contingent ranking, choice experiment and contingent valuation 
(Navrud, 2000). Because sheep and goats are marketed commodities in the study areas, this study 
will make use of the hedonic pricing method.  
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In Tigray region though some research efforts are made regarding small-ruminant 
characterization by Tigray Agricultural Research Institute (TARI) and sheep value chain analysis 
and breeding improvements of local sheep breeds with exotic breeds by Mekelle Agricultural 
Research Center (MARC), indigenous sheep and goat traits were not systematically studied in 
the study areas using hedonic pricing method in the market. Therefore, it is important to study 
buyers‟ revealed preference for indigenous sheep and goat traits using hedonic pricing method so 
as to produce market-oriented sheep and goats and to supply to the market as per preference of 
the buyers and sellers.  
1.2. Statements of the Problem 
In Ethiopia, sheep and goats are purchased for various purposes at different occasions. Though 
the criteria used for selecting sheep and goat from a diverse population at traditional markets may 
vary with the purpose for which the animal is purchased, weight determination is a major 
concern for almost all the sheep and goat buyers, which often is judged only by visual 
observation and/or palpating various body parts of the animals.  
However, information on different types of criteria used for marketing sheep and goats, and 
whether these market criteria have significant association with the buying price and purpose for 
which they are assessed is limited. Such information provides a springboard for sheep and goats 
breeders so as to improve production and quality of the product according to the market demand. 
It also gives indications about the market (bargaining) price of sheep and goat to the buyers 
(Terefe, 2012).  
 
Although sheep and goats play an important role in the livelihood of greater portion of the 
Ethiopian smallholders and the huge number, revealed preference or demand analysis for 
indigenous sheep and goat traits had received little attention in research and development 
endeavors.  
 
Even though in some parts of Ethiopia, hedonic price analysis of sheep and goats traits or 
attributes were conducted, that of the study areas are not studied yet. By conducting such study, it 
is possible to determine the specific attributes or factors which are most important in explaining 
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the variations in prices which can then be matched to preferences of the buyers for live 
indigenous sheep and goat traits using hedonic pricing. Hence, it is important for making 
breeding, production and efficient marketing decisions.  
 
Therefore, this study is aimed at analyzing the price differentials for live indigenous sheep and 
goat traits in the markets as influenced by animal traits or other attributes in the study areas. 
Besides, it is aimed to assess the existing sheep and goat production and marketing systems of 
the farm households from the nearby study district markets so as to provide context to the 
hedonic pricing; which will help to narrow limitations of empirical studies regarding hedonic 
price analysis of indigenous sheep and goat traits.  
 
1.3. Research Questions 
1. Which are the existing traits of indigenous sheep and goat preferred by buyers? 
2. What are the existing sheep and goat production and marketing systems of the 
study areas?  
3. Which attributes and buyer and idiosyncratic factors do determine market prices 
of sheep and goat? 
1.4. Objectives of the Study 
 
The general objective of this study was to analyze the revealed preference or demand for 
indigenous sheep and goat traits considered by the buyers and the association of the traits with 
the price and purpose for which the animal is purchased.  
The specific objectives of the study were to:  
1. characterize the existing attributes of sheep and goat considered by buyers;  
2. assess the existing sheep and goat production and marketing systems; and  
3. identify valuable traits and idiosyncratic factors determining market prices of 
sheep and goats 
1.5. Significance of the Study  
This study will provide information on buyers‟ revealed preference for indigenous sheep and 
goat traits or phenotypic expressions that determines market prices and other factors that 
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influence the prices for live indigenous sheep and goat in the market and small-ruminant 
production and marketing systems of the study areas. This could be a major input for sheep and 
goat breeders (researchers), policymakers (to develop breeding strategies) and industrialists 
(meat processers and exporters) so as to improve production and quality of the product according 
to the market demand and gives indications about the market (bargaining) price of sheep and goat 
to the buyers/sellers. The document will also serve as reference for researchers to embark upon 
similar or related researches in other parts of the country. 
1.6. Scope and Limitations of the Study 
The study concentrates on revealed preferences for indigenous sheep and goat traits considered 
by the buyers and the association of the traits with the price and purpose for which the animal is 
purchased. The study covers two district markets; namely, Atsbi and Adwa from eastern and 
central zone of Tigray, respectively based on their relative importance for live indigenous sheep 
and goat marketing and production. Some sheep and goats sellers‟ data were missed and 
considered as limitations of the study. Budget constraint was also one of the limiting factors 
during the study period. Besides, the study was limited to ILRI/LIVES project intervention areas.   
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2. LITERATURE REVIEW 
 
Domestic sheep (Ovis aries) and goats (Capra hiricus) were the first ruminants to be 
domesticated in southwestern Asia (Iran and Iraq) between 10,000 and 6,000 BC and distributed 
in various ecological niches of the world. Ethiopia, a country recognized as gateway for Africa to 
small ruminant from Asia (IBC, 2004), has about 11 phenotypically distinct indigenous goats and 
14 sheep populations that have been identified based on a combination of their morphological 
appearance and management systems (FARM Africa, 1996; IBC, 2004; Workneh et al., 2004). 
 
Indigenous sheep and goat genetic resources have developed specific adaptations to survive and 
produce under adverse local environmental conditions and to perform better under low input 
system (IBC, 2004; Markos, 2006). 
 
In this part of the study concepts, theoretical and empirical studies were discussed. 
2.1. Basic Concepts of Market, Marketing and Hedonic Pricing 
Various marketing academicians have long been defining or conceptualizing market and 
marketing. Kohls and Uhl (1985) argue that market can be defined by location, product, time, 
and level and how we should define what market is largely depends on the problem to be 
investigated. Market is “an institution of exchange for organizing and facilitating business 
activities and for answering the basic economic questions: what to produce? where to produce? 
how much to produce? how to produce? and how to distribute production?”. On the other hand, 
marketing is about flow of goods and services from their point of production to consumption 
(Abbott and Makeham, 1981; Kohls and Uhl, 1985). The marketing of agricultural products 
begins at the farm when the farmer plans his production to meet specific demand and market 
prospects (Abbott and Makeham, 1981; Kohls and Uhl, 1985). 
 
Marketing: is a „„system‟‟, which comprises several and usually stable and interrelated 
structures that along with production, distribution and consumption, strengthen the economic 
process (Mendoza, 1995). 
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Price: is the economic value of goods and services, determined by the interaction of market 
forces (demand and supply), in a competitive market. It guides the decisions and economic 
activities of agents (producers, traders, and consumers) through signaling incentives and 
disincentives. It is an important economic variable both economically and politically compared to 
interest, wage and unemployment (Holtzman et al., 1995). 
 
Price Analysis: is the process of deciding if the asking price for a product or service is fair and 
reasonable, without examining the specific cost and profit calculations the vendor used in 
arriving at the price. It is basically a process of comparing the price with known indicators of 
reasonableness (Holtzman et al., 1995). 
 
Hedonic: The term“hedonic” is derived from the Greek word hedonikos, which simply means 
pleasure. In the economic context, it refers to the utility or satisfaction one derives through the 
consumption of goods and services, Colwell and Dilmore (1999). 
 
Hedonic demand theory: is a method that makes use of revealed preferences to estimate the 
demand or value. It decomposes the product being studied into its constituent characteristics to 
obtain estimates of the contributory value of each characteristic (Horna et al., 2005).   
Hedonic pricing: is a model identifying price factors according to the principle that price is 
determined both by internal characteristics of the good being sold and external factors affecting 
it. In other words, hedonic pricing is a revealed preference method of valuation ((Navrud, 2000; 
Hensher et al., 2005).  
 
Indigenous sheep and goats:  Are goats have evolved through a process of natural selection that 
resulted in goats selected for adaptation and survival rather than production (Kassahun and 
Solomon, 2008).  
 
Traits: Are phenotypic expression of animals in which breeds of animal species can be identified 
and classified based on physical characteristics. The physical characteristics include coat color, 
size and shape of body parts and presence or absence of body parts (Solomon, 2008). 
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2.2. Production and Marketing of Small Ruminants in Ethiopia 
2.2.1. Role of small ruminants 
Small-ruminants substantially contribute to income, food (meat and milk), and non-food products 
like manure, skins and wool. They also serve as part of the crop failure risk coping portfolio of 
enterprises, for asset wealth security as a form of saving money and investment as well as many 
other social and cultural functions (Markos, 2006). Besides, small ruminants with their higher 
reproductive capacity and growth rates are ideally suited to production by resource-poor 
smallholders. Moreover, due to their high fertility, short generation interval, adaptation in harsh 
environment and their ability to produce in limited feed resource they are considered as 
investment and insurance (Tsedeke, 2007). They are also sources of foreign currency (Berhanu et 
al., 2006).  
 
According a study conducted by Getahun (2008) in southern part of Ethiopia, smallholder 
farmers in crop-livestock mixed system keep small ruminants mainly for cash generation. In 
Alaba and Dale districts of Southern Nations Nationalities and Peoples Region (SNNPR), small 
ruminants are also primarily kept for cash generation purpose (Endashew, 2007; Tsedeke, 2007).  
 
In Ethiopia, about five million small ruminants were slaughtered in the year 2007/2008 which 
indicates their potential for meat production. The milk of small ruminants has also been 
consumed by many farming communities although there is variation among farming systems, 
cultural and socio-economic conditions of the society (CSA, 2008). 
 
There are also other benefits of small ruminants such as manure which is used as fertilizer and 
household fuel (EARO, 2000), farmers also use small ruminants as savings at time of crop failure 
or drought (Workneh et al., 2003; Tsedeke, 2007; Getahun, 2008). They are also considered as 
investment and insurance to provide cash sources for purchase of farm inputs and house 
expenses. In recent years, landless farmers and young men are involved in small ruminant 
fattening due to incentive prices and farmers add value of their animals by fattening with local 
feeds and in some cases concentrate feeds in order to get higher prices.   
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2.2.2. Production systems and constraints 
In the agricultural systems, there are various integrated and interrelated systems among which 
crop farming and livestock keeping are important components. Livestock production system 
varies due to differences in livestock species, resource endowment, climatic condition, human 
and livestock population, and level of economic development, research support and government 
economic policies. Soil condition and crop farming also contribute to the variation of livestock 
production systems (Belete, 2009).  
 
Mode of livestock production in Ethiopia is broadly classified into pastoral, agro-pastoral and 
mixed crop-livestock, peri-urban and urban production systems (Solomon et al., 2010). There are 
various factors that should be considered to categorize small ruminant production systems in 
Ethiopia. In mixed crop-livestock production system which mainly observed in many parts of 
Ethiopia, small-ruminant production is characterized by low productivity due to nutritional stress 
and internal and external parasites. The Pastoral and agro-pastoral systems which are found in the 
lowlands are characterized by extensive production based largely on the rangeland (EARO, 
2000).  
 
Different studies show that despite the large potential of small ruminants in the country their 
productivity is low. There are various factors that contribute for low productivity: health 
constraints, feed shortage both in quality and quantity, poor feeding and health management 
(Markos, 2006; Tsedeke, 2007). Other contributing factors also include market and institutional 
problems and problem of credit facilities (Berhanu et al., 2006). Similar study by (Adane and 
Girma, 2008), sheep and goats production and productivity in Ethiopia is constrained by many 
factors. The major ones are; scarcity of feed, lack of infrastructure (transport facility), high 
mortality rates, inadequate veterinary coverage, long marketing channels and lack of market 
information, lower product quality (live animals and meat) for export market penetration, 
inadequate provision of credit services and low average reproductive rates (55 lambs and 56 kids 
born per 100 mature females per year in the central highlands).  
 
However, the most serious constraint for small ruminant production in Ethiopia has been the high 
prevalence of diseases and parasites. This causes high mortality amongst kids and lambs, 
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diminishing the benefits of their high reproductive performance (Solomon and Gemeda, 2000; 
Markos, 2006). Tsetse flies, with the highest infestation in the humid and sub humid zones, are 
also major problems in these areas. Further losses are caused by abortions and stillbirths/dead 
fetus (Markos, 2006).   
 
Some of the diseases that have limited the productivity of small ruminants in Ethiopia include 
pneumonia, Contagious Caprine Pleuropneumonia, Ecthyma, Caseous Lymphadenitis and 
Brucellosis. Individually, these diseases might not constitute serious problems, but combinations 
of them or their occurrence under marginal conditions could result in serious losses (Markos, 
2006; Tsedeke, 2007). 
2.2.3. Marketing system and constraints 
Ethiopia adopted an Agricultural Development-led Industrialization (ADLI) strategy, which 
initially focused on food crops and more recently, the country has added market orientation to 
this strategy (Berhanu et al., 2006). Increased availability and utilization of appropriate 
technologies, an effective and efficient service delivery system and, sustained demand for the 
agricultural outputs are critical in such market-oriented agricultural development efforts.  
 
In Ethiopia, marketing of livestock and livestock products is underdeveloped. The major 
problems are the traditional management systems which are not market oriented, underdeveloped 
marketing systems and poor infrastructure, poor financial facility, and presence of cross-border 
trade. Despite the above major problems, there is an increase in demand of Ethiopian small-
ruminants both for local and export markets. However, there has been fluctuating demand of 
Ethiopian small-ruminants in importing countries due to disease, sanitary and phyito-sanitory 
reasons (Azage et al., 2006, Berhanu et al., 2006).  
 
According to FAO (2004), the total annual meat production comes from cattle (63%), sheep 
(25%) and goats (12%). At the national level, sheep and goat account for about 90% of the live 
animal/meat and 92% of skin and hide export trade value (FAO, 2004). Large numbers of 
Ethiopian animals are also unofficially traded to Gulf States via the borders of Somaliland and 
Djibouti and Sudan (Workneh, 2006; Asfaw et al., 2008).  
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The net commercial off-take rate has been very low over different time periods for sheep and 
goat for smallholder farmers and pastoralists in Ethiopia (Workneh, 2006; Asfaw and Jabbar, 
2008). Hence, in 1999/2000, the average net commercial off-take rates of sheep and goats for 
smallholder farmers in the highland areas of Amhara, Oromia and Tigray is 22 and 18%, 
respectively while in 2004/05, the average net commercial off-take rate of sheep and goats for 
smallholder farmers in the highland and lowland areas of Ethiopia were 7 and 8%, respectively 
(Workneh, 2006). 
2.3. Hedonic Demand Theory 
In consumer theory, demand functions are derived by considering a model of utility maximizing 
behavior coupled with underlying budget constraints. Under usual circumstances, the consumer 
chooses the good that satisfies its needs or expectations, or that provides it with a higher utility 
Hedonic demand theory is a method that makes use of revealed preferences to estimate the 
demand or value. It decomposes the product being studied into its constituent characteristics to 
obtain estimates of the contributory value of each characteristic. The basic idea is to use the 
systematic variation in the price of a good that can be explained by characteristics of the good 
(Horna et al., 2005). Hedonic models can accommodate non-linearity, variable interaction, or 
other complex valuation situations.  Hedonic  models  are  commonly  used  in  real  estate 
appraisal,  real  estate  economics  and  Consumer  Price  Index  (CPI)  calculations during 
inflation as it applies to individual consumers.  In CPI calculations hedonic regression is used to 
control the effect of changes in product quality. Price changes that are due to substitution effects 
are subject to hedonic quality adjustments (Degye, 2013). 
2.3.1. Theories of hedonic pricing 
According to Triplett (1986), hedonic methods were developed and employed in price indices, 
long before their conceptual framework was understood. Two main approaches contributed 
greatly towards the theoretical work on hedonic prices. The first approach was derived from 
Lancaster‟s (1966) consumer theory, and the second comes from the model postulated by Rosen 
(1974). Both of these approaches aimed to impute prices of attributes based on the relationship 
between the observed prices of differentiated products and the number of attributes associated 
with these products. 
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The Lancastrian model, Rosen‟s model, and the hedonic price model all concluded that goods 
possess a myriad of attributes that combine to form bundles of characteristics (or objectively 
measurable, utility-affecting attributes), which the consumer values; but these models have some 
fundamental differences. The Lancastrian model presumes that goods are members of a group 
and that some or all of the goods in that group are consumed in combinations, subject to the 
consumer‟s budget. In comparison, Rosen‟s model assumes there is a range of goods, but that 
consumers typically do not acquire preferred attributes by purchasing a combination of goods. 
Rather, each good is chosen from the spectrum of brands and is consumed discretely or 
separately. The hedonic price approach also does not require joint consumption of goods within a 
group. Thus, Lancaster‟s approach is more suited to consumer goods, whereas Rosen‟s model 
can be associated with durable goods.  
 
Lancaster‟s theory also assumes a linear relationship between the price of goods and the 
characteristics contained in those goods. Implicit prices are constant over ranges of characteristic 
amounts. They can only change when there is a change in the combination of goods consumed. 
In contrast, Rosen postulated that unless it is possible for consumers to arbitrage attributes by 
untying and repackaging them, a nonlinear relationship between the price of goods and their 
inherent attributes would be more probable. A nonlinear price function implies that the implicit 
price is not a constant, but a function of the quantity of the attribute being bought, and, 
depending on the actual functional form of the equation, on the quantities of other attributes 
associated with the good as well. 
 
Rosen‟s model has two distinct stages. The initial stage serves to estimate the marginal price for 
the attribute of interest by regressing the price of a commodity or good on its attributes. The first 
stage develops a measure of the price, but does not directly reveal the inverse demand function. 
The second stage estimation is to identify the inverse demand curve or the marginal willingness 
to pay function, derived from the implicit price function estimated in the first stage.  
As Rosen incorporated income directly in the budget constraint of the consumer, when income 
increases, the consumer‟s marginal willingness to pay for a certain implicit attribute may also 
change. It is assumed that the buyer‟s demand price or willingness to pay for an attribute is a 
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function of the utility level, the buyer‟s income, and other variables which influence tastes and 
preferences, such as age, education, and so on. 
 
Rosen opined or preached that the inverse demand function, which takes into consideration the 
changes in income and utility levels, can be estimated by using the marginal price as an 
endogenous variable in the second-stage simultaneous equation. If it is possible to trace back the 
inverse demand function based on the implicit marginal price function, then measuring the utility 
change with respect to certain quality changes can also be estimated by integrating the inverse 
demand. 
 
However, this identification of the inverse demand function poses some problems because it 
depends on the assumptions made about the supply side of the implicit market for the attribute.  
If the supply of a commodity is perfectly elastic, or if the supply of an attribute is fixed, the 
marginal price of an attribute becomes exogenous in the estimation of the inverse demand 
function. Bartik (1987) did not agree with Rosen‟s approach of estimating the hedonic price 
model, and argued that the hedonic estimation problem is not the result of the interaction 
between demand and supply because the individual consumer cannot affect the suppliers. 
Instead, the hedonic estimation problem is caused by the endogeneity of both prices and 
quantities of attributes in the context of a non-linear budget constraint. Hence, there is no 
necessity to model the supply side of the market.  
2.3.2. Empirical issues in hedonic price model 
A major empirical issue pertaining to the hedonic price model is the choice of the functional 
form.  There are several basic functional forms such as linear, semi-log, and log-log forms that 
can be applied to the hedonic price model. An incorrect choice of functional form may result in 
inconsistent estimates (Bloomquist and Worley, 1981; Goodman, 1978). Despite having a long 
history, the theory of hedonic pricing provides very little guidance on the choice of the proper 
functional form (Butler, 1982; Halvorsen and Pollakowski, 1981). 
Rosen's (1974) model does not, a priori, specify a particular functional relationship between the 
attributes and commodities, although he adopted the "goodness-of-fit" criterion, and this was 
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widely used in early empirical studies. The likelihood ratio test was used to compare the more 
restricted forms with the more complex forms derived from the Box-Cox transformation (Box 
and Cox, 1964). Many researchers prefer the Box-Cox form, as the transformation process results 
in a better fit of the data (Rasmussen and Zuehlke, 1990). The flexible Box-Cox transformation 
can also be used to test the statistical validity of alternative hypotheses about functional form.  
 
Cassel and Mendelsohn (1985), however, contended that the Box-Cox flexible form also has 
some shortcomings. For example, the many parameters estimated in the Box-Cox transformation 
reduce the accuracy of any single coefficient. Hence, the best fit criterion resulting from the 
likelihood ratio test may not lead to more precise estimates of the implicit marginal prices of 
housing attributes. Linneman (1980) found that the transformation cannot be applied to binary or 
dummy variables, because dummy variables are used with discontinuous factors (So et al., 1996).  
 
There are two advantages of using hedonic price analysis over contingent valuation. First, the 
hedonic price approach does not require joint consumption of goods within a group. Therefore, 
we can estimate the inverse demand of specific goods individually rather than modeling the 
whole system of demand and supply. Second, according to Butler (1982), since all estimates of 
hedonic price models are to some extent miss-specified, models that use a small number of key 
variables generally suffice or sufficient. Butler suggested that only those attributes that are costly 
to produce and yield utility are to be considered in the regression equation. Therefore, we need to 
use less number of attributes in our model so that we reduce the misspecification problem and 
increase the degrees of freedom. 
 
Revealed preference and stated preference based models are the two most commonly used 
approaches. Revealed preferences based valuation methods record and analyze actual payments 
on observable transactions for the commodities/services of interest while stated preference based 
valuation methods make use of data on hypothetical choices and implicit payments (Hensher et 
al., 2005). Revealed preference data have obvious advantages over stated preference data. Real 
world representation possesses inherent relationships between attributes, embodiment of market 
and personal constraints on the decision-maker have high reliability and face validity, have 
limitations on alternatives, attribute and attribute levels, yield one observation per one respondent 
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at each observation point and show attribute level variance are advantages of revealed preference 
data (Haab and McConnel 2002; Hensher et al., 2005).   
 
According (Drucker et al., 2001; Degye, 2013), there are a number of limitations in the use of the 
hedonic pricing method. These include:    
(1) Perfect  information:  The  model  requires  that  all  individuals  have  prior  knowledge  of  
the potential  positive  and  negative  externalities  they  may  face  having  purchased  a  product.  
Buyers observe  the  characteristics  of  products  and  are  able  to  perfectly  describe  the  
hedonic  price function.  
 
(2) Measurement  validity:  The  quality  of  the  measurements  used  in  the  independent  
variables  is  of  key  importance.  If  proxy  measures  are  used, for example the build quality of 
house,  this  could  result  in  an  inaccurate coefficient being generated in the regression 
analyses.  
 
(3) Market  limitations:  The  model  ideally  requires  that  a  variety  of  different  types  of  
the products  are  available  so  that  individuals  are  able  to  obtain  the  particular  product  of  
their choice,  with  a  combination  of  characteristics  they  desire.  Buyers can purchase 
whatever combination of characteristics they desire. They can always find the combination of 
size, color, locality, etc that they want with the product. However, in reality it may not be the 
case.  
 
(4) Price changes/Marginal prices: The model assumes that market prices adjust immediately 
to changes in attributes.  In  reality  there  will  likely  be  a  lag  in price transmission between 
interlinked markets,  especially  in areas  where  product  sales  and  purchases  are  rare.  
Marginal  prices  allow  us  only  to  assess marginal  variations  in  the  characteristics  of  
products  (but  if  we  consider  that  all  buyers  are identical then we can consider non marginal 
changes as well, which is a too strong assumption). The estimate of non-marginal variations 
requires the estimate of individual demand parameters, which is very difficult. 
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(5) Multicolinearity: It may be the case that large houses are only found in green areas with low 
pollution, and small houses are only in urban areas with high pollution. In this case it would be 
impossible to separate out pollution and house size accurately. 
2.4. Empirical Studies Using Hedonic Pricing 
Richards and Jeffrey (1996) applied a hedonic pricing model to establish indices of genetic worth 
of a dairy bull in Alberta, Canada. From the study most important factors used by dairy farmers 
in valuing dairy bulls are milk volume, protein and fat content, general conformation, body 
capacity, and popularity of the bull. Barret et al. (2003) used a structural-heteroskedasticity in 
mean estimation method to identify the determinants of livestock producer prices in the dry lands 
of northern Kenya. Their result shows the importance of animal characteristics, periodic events 
that shift local demand or supply, and rainfall in determining prices producers received. Williams 
et al. (2006) similarly used a hedonic model using weekly sales transactions to analyze cattle 
prices in West Africa and reported that location, season, and cattle attributes influence price.  
 
A study conducted by Gezahegn et al. (2006) in the Eastern highlands of Ethiopia, hedonic price 
models were fitted to determine seasonal and inter-market differences in prices of small 
ruminants. Results indicate that, controlling for attributes of the animals and of the buyers and 
sellers, there were significant differences in prices between seasons and markets.  
 
A study conducted by Dossa et al. (2008) market potential for the local Djallonké goat in 
Southern Benin, a double logarithmic hedonic model was applied to link prices to the animal‟s 
physical attributes. The results indicated that live weight and sex were significant characteristics 
affecting prices.  
 
Teklewold et al. (2009), applied hedonic price formation model to analyze livestock (sheep, 
goats and cattle) prices in Ethiopian pastoral livestock markets. The empirical result shows that 
occasions (such as Christian fasting, Muslim fasting, holidays and other times), time of a 
situation whether that specific month falls during ban time or not and season described as wet or 
dry season, year of transaction, access to market information, relationship with buyers and 
sellers, transaction frequency and mode of payment were identified as important determinants of 
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livestock price formation. Age group and body condition of the traded animals, buyer and seller 
types are also important observable attributes influencing formation of livestock prices. 
 
Chang et al. (2010), employed hedonic price modeling to study price differentials of retailed 
eggs and reported significant premiums attributed to production method, variation in geographic 
locations and egg color. Similar study by Satimanon et al., (2010), conducted to determine price 
premiums of sustainable attributes for fresh eggs in the retail markets in five city areas along the 
Eastern coast of the United States by using hedonic analysis. The study indicates sustainable 
attributes defined include welfare-managed egg production and recyclable packaging attributes. 
Welfare-managed eggs have a price premium equal to 3.57 cents per egg; while the sustainable 
packaging variable was not found to be significant. 
 
Macdonald (2010), applied hedonic model to conduct bull performance tests on 1,200 bulls 
annually for bull producers throughout the Unites States. Regression results indicate buyers are 
willing to pay additional amounts for bulls that are Residual Feed Intake (RFI) efficient.  
However, buyers appear to be valuing RFI below its theoretical contribution to cost reductions 
because of risk and uncertainty.  Purchasers at the Midland Bull Test (MBT) bull sales valued 
gain traits, birth weight, and age more highly than RFI. If this behavior is consistent in other 
markets and buyers continue to value RFI, it would be reasonable to expect an RFI and Expected 
Progeny Difference (EPD) to be developed in the future.   
 
Study conducted in Kenya to analyze indigenous chicken traits using similar model shows that 
attributes such as weight, body size, plumage color and the general body condition significantly 
influenced the price. However, traders generally preferred weight, body size and body condition 
at the local, secondary and terminal levels of the market. Cocks, hens and cockerels were 
preferred in that order. Other important factors were the gender of the trader, transport costs, 
number of traders and the presence of market information. The attributes and types identified to 
influence the prices and those preferred by traders are important to the farmers in making their 
production and marketing decisions, Bett et al. (2011).  
 
18 
 
 
A study conducted by Muhammad et al. (2011), hedonic price model was used to determine 
seasonal price variation and price characteristics for small ruminants marketing in Balochistan. 
The results indicated that there were significant differences in prices among seasons. The seasons 
considered in the study were Eid-ul-Azha, Ramadan, and severe feed shortage period. The prices 
were the highest at Eid-ul -zha followed by Ramadan and feed shortage (winter) season. 
 
Kassie et al. (2011a) have applied a heteroscedastic hedonic price model to examine the factors 
that influence cattle prices in the rural markets of central Ethiopia. The empirical results show 
that season, market location, class of cattle, body size and age are very important determinants of 
the cattle price. The relative weight of the phenotypic characteristics of the animals is among the 
highest of all the factors considered. 
 
Terfa et al. (2013) have employed hedonic pricing model to value traits of indigenous sheep in 
central Ethiopia. The empirical results indicate that phenotypic traits of traded indigenous sheep 
(age, color, body size, and tail condition) are major determinants of price implying the 
importance of trait preferences in determining the price of sheep in local markets. Season and 
market locations are also very important price determinants. Other factors affecting sheep prices 
were attributes of buyers and sellers, such as occupation and education level to serve as proxies 
for bargaining power. Seasonality of demand and supply was also captured. 
 
A study conducted by (Asresu 2014), applied hedonic price models to determine market prices of 
goats in Bati, Dire Dawa and Yabello livestock markets. The empirical study shows animal 
attributes (such as weight, sex, age and body condition), type of animal breed, market place, 
occasions, and buyer‟s characteristics were found important determinants of goat prices. 
 
Therefore, this review has shown that there is an enormous body of knowledge on the 
relevance and application of hedonic price models.  
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2.5. Conceptual Framework of the Study 
 
Prices of indigenous sheep and goats are determined by many attributes/factors. Many of these 
attributes/factors influence prices of indigenous sheep and goats. These factors include animal 
attributes (sex, age, coat color, body size, body condition and tail type for sheep), buyers and 
sellers characteristics (age of buyer, sex of buyer, literacy status of buyer, buyer type, sex of 
seller and seller type) and market dummies or other factors (district market places/location and 
purpose of purchase animal). These are the most important variables identified by many 
literatures of hedonic pricing of animals in determining prices of sheep and goats. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Conceptual framework of hedonic pricing of indigenous sheep and goats traits 
 
Source: Adopted from (Asresu, 2014) and own modification.  
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3. RESEARCH METHODOLOGY 
This chapter summarizes description of the study areas, types, source and method of data 
collection, sampling technique and sample size, and variables definition and hypothesis. It also 
contains method of data analysis (descriptive and econometrics model specification). 
3.1. Description of the Study Areas 
3.1.1. Atsbi-Wenberta district  
Atsbi-Wonberta district is found in eastern zone of Tigary and located about 65 km North East of 
Tigray Regional State capital Mekelle at 13º 36`N and 39º 36`E. The district is bordered in north 
by Saese-Tsaedaemba district, in the south by Enderta district, in the east by Afar regional state 
and in the west by Kilte-Awlaelodstrict. In the district, there are 16 rural kebele and 2 town 
administrations. The district has a total area of about 1138 sq km. The areas of the 16 kebele 
ranges between 26.5 sq. km to 209 sq. km. Estimated average land holding per household is 0.5 
ha. Generally the district has 80% and 20% highland and midland agro ecological zones, 
respectively. Farming system of the district is mixed farming system (crop-livestock). The 
current land use pattern includes 89,890 ha forest and bush land, 13,059.5 ha cultivated land, 
7,587 ha grazing land and the rest for others (AWDOoARD, 2013).   
 
Altitude in the area ranges from 1500 to 3069 m.a.s.l. About 75% of the district is upper high 
lands (2600 m.a.s.l or above) and the remaining 25% covers midlands which are found in the 
range between 1500 and 2600 m.a.s.l. Major soil types of the district are categorized in to clay, 
sand and sandy loam. The annual mean temperature of the area ranges between 15
o
c and 20
o
c 
with an average annual mean temperature18
o
c (AWDOoARD, 2013).  
 
The annual mean rainfall of the area ranges between 300-600 mm. The district is one of the 
lowest rainfall areas in the region. The highest rainfall occurs in the summer season, which starts 
in June and ends in September (AWDOoARD, 2013).  
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Total population of the district is 134,086 of which 65,371 (48.75%) are males and 68,715 
(51.25%) are females. Urban and rural population is 13,245 and 120,841 respectively. And total 
household farmers of the district is 38,013 (AWDOoARD, 2013). 
 
The major feed resources for sheep and goats include grazing on communal natural pasture, 
private pastures, crop stubble, fallow grazing, road side grazing, crop residues, browses, grains, 
improved forages, and non-conventional feeds including household food leftovers, weeds from 
crop fields, tillers from dense crop fields, fillers (crops intentionally planted on part of crop lands 
or around homestead to be used as feed) and traditional brewers grains locally known as atella 
(Solomon et al., 2010). Major crops cultivated in the district are faba bean, field peas, lentils, 
chickpea, wheat and barley. These crops are currently important marketable crops in the district. 
There are also other crops growing in the area even though their quantity is relatively small 
(AWDOoARD, 2013). 
 
Livestock such as cattle, goat, sheep, donkey, poultry and bee production are practiced largely in 
the district. Animal population of Atsibi-Wenberta district is 55,983cattle, 68,115 sheep, 26,727 
goats, 12,250 donkeys, 641 mules, 489 camels, 105 horses, 99,355 poultry and 18,984 bee 
colonies (AWDOoARD, 2013).  
Indigenous sheep and goats are the most traded animals among livestock species which can 
easily be managed under low-input production system, adapt to environments and have multi-
purpose uses. Atsbi market is a primary market for sheep and goats marketing and the market is 
dominated by sheep, cattle and goats, respectively. Marketing of sheep and goats are on weekly 
basis that set on once in a week on a designated day i.e every Saturday and the pick time of 
transactions started form morning 10:00 A.M to 2:00 P.M  in the local time. Infrastructure of the 
district market is poor, it is fenced but has no doors, water and office for the tax collectors for the 
sales of animal and animals are traded in unorganized manner. The market is dominated by 
farmers followed by consumers and farmer-traders and small restaurant owners and butchers. 
3.1.2. Adwa district 
Adwa district is fund in central zone of Tigray and located in central zone of Tigray region which 
is 220 kms far from Mekelle and it lies between 38
0
 53‟ 55” east to 380 57‟ 30” east longitude 
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and 14
0
 8‟43” north to 140 11‟47” north latitude. The district is bordered in north by Mereb-
Lekhe district, in the south by Weri-Lekhe district, in the east by Ahferom district and in the west 
by La‟elay-Maichew district. In the district, there are 13 rural kebele and 5 town administrations. 
The district has a total area of about 65.62 sq km or 65,616 ha. Estimated average land holding 
per household is 0.5 ha. Generally the district has 63% and 37% mid-altitude and lowland agro 
ecological zones, respectively. Farming system of the district is mixed farming system (crop-
livestock). That is 11kebeles are mid-altitude (crop dominated) and 7 kebeles are lowlands (crop 
and livestock). The current land use pattern includes 17,718 ha forest and bush land, 13,715 ha 
cultivated land, 17,339 ha grazing land, 4,928 ha settlements and 11,916 ha uncultivated land 
which includes bare lands, marginal lands, rocky, roads and very steep lands (ADOoARD, 2013).   
 
Altitude in the area ranges from 1500 to 2540 m.a.s.l. Major soil types of the district are 
categorized in to clay (24.43%), sand (19.75%) and clay loam (55.82%). The annual mean 
temperature of the area ranges between 18
o
c and 27
o
c with an average annual mean temperature 
25
o
c. The annual mean rainfall of the area ranges between 600-800 mm. The highest rainfall 
occurs in the summer season, which starts in June and ends in September (ADOoARD, 2013).  
 
Total population of the district is 112,987 of which 56,307 (49.83%) are males and 56,680 
(50.17%) are females. And total household farmers of the district are 25,166 of which 17,655 are 
males and 7511 are females (ADOoARD, 2013). 
 
The major feed sources for sheep and goats include communal grazing land, crop residues, 
conserved feeds, improved forages/leaves, weeds, road side grazing land, private grazing land, 
and indigenous browses (ADOoARD, 2013). Major crops cultivated in the district are teff, 
wheat, barley and finger-millet. These crops are currently important marketable crops in the 
district. There are also other crops growing in the area even though their quantity is relatively 
small (ADOoARD, 2013). 
 
Cattle, goat, sheep, donkey, poultry and bee production are practiced largely in the district. 
Animal population of the district is 69,320 cattle, 53,020 sheep, 96,409 goats, 12,707 donkeys, 
138 mules, 126 camels, 8 horses, 131,790 poultry and 14,040 bee colonies (ADOoARD, 2013). 
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Indigenous sheep and goats are the most traded animals among livestock species which can 
easily be managed under low-input production system, adapt to environments and have multi-
purpose uses. Adwa district is a primary market for sheep and goats marketing and the market is 
dominated by goats, sheep and cattle, respectively. Marketing of sheep and goats are on weekly 
basis that set on once in a week on a designated day i.e every Saturday and the pick time of 
transactions started form morning 10:00 A.M to 2:00 P.M in the local time. Infrastructure of the 
district market is poor, it is fenced but has no doors, water and office for the tax collectors for the 
sales of animal and animals are traded in unorganized manner. The market is dominated by 
farmers followed by consumers and farmer-traders and small restaurant owners and butchers. 
 
 
 
Source: http:/www.tigrayonline.com/tigrayGIF.gif 
Figure 2: Geographical location of the study areas 
Adwa 
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3.2. Types, Sources and Method of Data Collection 
 
The study was based on primary and secondary data collected. Primary data were collected 
through formal survey while the secondary data were collected through informal survey. Formal 
survey was mainly used to collect the primary data from selected sample indigenous sheep and 
goats in the marketing days and small-ruminant producer farm households who were closer to the 
nearby market i.e farm households who frequently sells and purchases sheep and goats in their 
nearby markets were considered.  
 
Semi-structured schedule format were used for interviewing sheep and goat buyers at the market 
places after they purchased animals of their choice by negotiating with the owners. The questions 
asked during the interview were regarding the buyers and sellers characteristics, purpose for 
which they buy the animals, what traits do they use to buy them, how much do they paid after 
negotiation and other expected factors that influence price for live indigenous sheep and goat 
marketing. Sheep and goat producer farmers were also interviewed using semi-structured 
questionnaire format by considering nearby market to capture data such as sheep and goat 
production and marketing system, production and marketing constraints, markets, market 
distribution, price and price trends, etc. The developed questionnaires were pre-tested three times 
before starting the actual data collection, and then modified accordingly. This method was used 
to avoid unwanted questions from the questionnaire and to include some important variables, 
which were not included in the questionnaires/interview schedule so as to match with the existing 
situation of the study areas. 
 
Enumerators were recruited from the study areas having knowledge about indigenous sheep and 
goat production and marketing and capable of data collection. Then enumerators were trained by 
the researcher with respect to data collection and subject matter of the study and data were 
collected under close supervision of the researcher. Finally in line with the primary data 
collection, relevant secondary data that can strengthen the study were also collected from the 
relevant governmental, non- governmental organizations (NGOs) and URL (Universal Resource 
Location). 
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3.3. Sampling Technique 
Multi-stage sampling techniques were used to determine sample sizes of sheep and goats for the 
hedonic pricing. In the first stage, two potential district markets (Atsbi and Adwa) were selected 
purposively to obtain indigenous sheep and goats from eastern and central Tigray, respectively. 
The district markets were selected purposively because the districts were under LIVES project 
intervention areas and potential in sheep and goats production and marketing. In the second 
stage, a total of 250 sample sizes of sheep and goats from the selected two district markets were 
taken randomly and numbers of sample animal species were determined using Probability 
Proportional to Size (PPS) based on sheep and goats population of each district. Then buyers 
were interviewed after sheep and goats transactions were carried (Table 1).  
 
The sample size was determined based on the formula provided by Yamane (1967). To determine 
the required sample size, 6.32% level of precision was used. Therefore, the sample size is: 
 
  
 
       
                                  
 
Where n is the sample size, N is sheep and goats population (244271) and e is level of precision 
at 6.32% errors. The formula suggests that 250 sample sizes of sheep and goats should be used 
for this study.  
 
Table 1: Total population of sheep and goats and sample size selected from the study districts 
District Animal population  Sampled proportion (%) Sample size 
Atsbi-Wemberta Sheep=68115 28 70 
 Goat=26727 11 28 
Adwa Sheep=53020 22 55 
 Goat=96409 39 97 
Total           244271 100 250 
Source: Own computation (2014)  
Besides, multi-stage sampling techniques were used to determine the sample sizes of sheep and 
goats producer farm households. In the first stage, from a total of 18 kebelles in each district, 
seven sheep and goat producing kebelles from Atsbi-Wemberta district and five from Adwa 
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district were selected purposively considering the households and kebelles from nearby market 
i.e farm households who frequently sells and purchases sheep and goats in their nearby markets 
were considered. In the second stage, 100 sheep and goat producer farm households (50 from 
each district) were taken randomly and numbers of samples were determined using Probability 
Proportional to Size (PPS) based on sheep and goats producer farm household population of each 
district (Table 2). The sampling frame was taken from the list of the whole farming households 
prepared by the respective study districts socioeconomic survey conducted in 2012/13. 
 
The sample size was determined based on the formula provided by Yamane (1967). To determine 
the required sample sizes of each district (Atsbi-Wemberta and Adwa), 9.97% level of precision 
was used. Therefore, the sample size is: 
 
  
 
       
                                  
 
Where n is the sample size, N is sheep and goats producer farm households population (Atsbi-
Wemberat district=13092 and Adwa district= 6329) and e is level of precision at 9.97% errors. 
The formula suggests that 100 sample sizes of sheep and goats producer farm households (50 
from each district) should be used for this study.  
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Table 2: Total number of households and sample size selected from each kebelle 
District Kebelle* Sheep and goats 
producer households  
Sampled 
proportion (%) 
Sample size 
Atsbi-Wemberta Golgol-Na‟ele 
Felege-Weini 
Zarema 
Adi-Mesanu 
Barka-Adisebha 
Ruba-Feleg 
Kal-Amin 
1805 
2072 
1769 
1856 
1685 
1659 
2246 
 14 
16 
13 
14 
13 
13 
17 
 7 
8 
6 
7 
7 
7 
8 
 
Sub total  13092  100  50  
Adwa Soloda 796  13  7  
 Bet-Hannes 1211  19  9  
 May-Teum 882  14  7  
 Endaba-Gerima 1764  28  14  
 Mariam-Shewito 1679  26  13  
Sub-total  6329  100  50  
Grand total  19421    100  
*Kebelles are the smallest administrative unit 
 
Source: Own computation (2014)  
3.4. Method of Data Analysis 
To describe the characteristics of sheep and goat traits, buyers and sellers, other attributes and 
small-ruminant producer farm households, production and marketing systems, descriptive 
statistics was used. For analyzing determinants or factors affecting sheep and goats prices, an 
econometrics model was used. 
3.4.1. Descriptive statistics 
The descriptive method of data analysis used were frequency, proportion/percentage and mean to 
describe the characteristics of indigenous sheep and goat buyers and seller‟s attributes, traits of 
28 
 
 
sheep and goats marketed and other attributes and also to describe characteristics of shoat 
producer farm households and shoats, sheep and goat production and marketing systems, 
production and marketing constraints. T-test (t) for mean comparisons of continuous variables 
and chi-squared test (χ2) for proportions of dummy and categorical variables were also used.  
3.4.2. Analytical framework  
Revealed preference is manifested through the actual prices paid for goods and services with 
expected utility. Theoretically it is assumed that products have attributes that confer utility and 
the values of those attributes contribute to the price of the product. Therefore, combinations of 
the implicit prices of the product‟s attributes are reflected in the observed price of a product. An 
implicit price of a product in a competitive market will be a function of the product attributes 
alone. This implies that only products are differentiated, while markets, buyers and sellers are not 
(Rosen, 1974; Ockowski, 1994; Ekeland et al., 2004; Nesheim, 2006). However, in most 
empirical studies, price has been found to be related to the product attributes as well as attributes 
of the buyers and sellers, implying some non-competitiveness in the market (Abdulai, 2000; 
Jabbar and Diedhoudu, 2003; Gezahegn et al., 2006; John, 2013). 
 
This research focuses on the main traits of indigenous sheep and goat and other attributes that 
buyers‟ inspect while purchasing sheep and goats. The external features farmers or buyers look at 
and attach value that could be age, fur color, body size, and tail types of animals. The different 
labels of the homogenous attributes that differentiate sheep and goats are known to both buyers 
and sellers. The labels considered in this analysis are those perceived by the buyers, despite the 
possibility of imperfect knowledge and differences in measurement. Different buyers were 
considered in the markets of indigenous sheep and goats. Therefore, estimation of the 
relationship between the characteristics of the sheep and goats and their prices can be made 
through hedonic price modeling.  
 
Following Rosen (1974) and Palmquist (2006), let x0j be the total amount of the j
th
 product 
characteristic provided to the consumer by consumption of all products, xij be the quantity of the 
j
th
 characteristic provided by one unit of product i, and qi be quantity of the i
th
 product consumed. 
Then, the total consumption of each characteristic can be expressed mathematically as: 
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and the consumer‟s utility function is expressed as 
 
         (                                  )                  
 
Where n is the number of products and m is the number of characteristics. The consumer is 
assumed to maximize this utility function subject to a budget constraint that can be specified as: 
  ∑  
 
                                     
Where Y is fixed money income, and pi is fixed price paid for the i
th
 product. The consumer‟s 
utility maximizing level quantity of each product can then be estimated by maximizing the 
Lagrangian: 
                 (∑  
 
    )                       
Where λ is the Lagrangian multiplier. Assuming an interior solution, the first-order condition of 
the Lagrangian for qi is given as: 
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It can easily be shown that λ is equal to the marginal utility of income (∂U/∂Y). Substituting 
∂U/∂Y for λ and solving for pi, equation (5) can be rewritten in order to express the demand for 
attributes as a function of the marginal utility of the attribute and the marginal utility of income. 
   ∑(
    
   
) [
  
    
  
  
]                           
As income is defined to be equal to expenditure (equation 4), the term in the square bracket 
(equation 6) is the marginal rate of substitution between expenditure and the j
th
 product 
characteristics. 
 
Under perfectly competitive market conditions, implicit prices or premium prices will normally 
be related to product attributes alone, without accounting for producer or supplier attributes. 
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However, as widely documented in the literatures, rural markets in developing countries, 
particularly in sub-Saharan Africa, are rarely competitive (Abdulai, 2000). This is essentially due 
to poor communication and transport infrastructure and restricted access to commercial finance, 
all of which make markets function much less effectively. Several empirical studies have shown 
that prices are also related to the attributes of buyers, season and market location (Oczkowski, 
1994; Abdulai, 2000; Jabbar and Diedhiou, 2003). Hence, essential features of the buyer, sellers 
and other factors of attributes were included in the models estimated. 
 
Another important issue in estimating hedonic functions is the identification of the appropriate 
functional form and estimation procedure (Ekeland et al., 2004; Nesheim, 2006). In general, the 
functional form of the hedonic price equation is unknown (Haab and McConnel, 2002). 
Parametric, semi-parametric and non-parametric estimations procedures have all been suggested 
and used in different applications (Anglin and Gencay 1996; Parmeter et al., 2007). Therefore, 
this research focuses on the estimation of the relative weights of sheep and goats traits/attributes 
(first step hedonic analysis) which are revealed preference by the buyers. 
 
Animals traded in Ethiopian markets as elsewhere in the developing countries are not standard 
products to allow collection of price data on kg live weight basis per unit of animal comparing 
with other observed animals (sheep or goats). Actually weighting of animals is not practiced in 
the observed study markets. Traders targeting animals for purchase usually make good guesses 
about weight and the ability to guess the weight helps them in making a good bargain (Jabbar, 
1998). Agreement on price is reached through a long bargaining process between the buyer and 
the seller either directly or through a broker, who may charge a commission fee from buyers and 
sellers. Therefore data were collected on the agreed price, attributes of the purchased animal and 
buyers and the sellers. These are price of sheep/goats, sex, age, coat color, body size, body 
condition, tail type (sheep), age of the buyer, sex of the buyer, literacy status of the buyer, buyer 
type, seller type and sex of seller. 
 
Markets in developing countries in general and primary markets in particular are hardly 
competitive due to the sources of inefficiency mentioned above and all other common sources of 
market imperfections. This entails the inclusion of factors apart from the attributes of the goods 
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and services in the model specification (Abdulai 2000; Kassie et al. 2011a). Therefore, data were 
collected and analyzed on other factors that are expected to affect sheep and goat prices. These 
factors include: district market place/location and purpose of purchase animal. 
3.4.3. Specification of the hedonic pricing model  
The econometrics model of hedonic pricing was used to analyze the factors (traits of indigenous 
sheep and goats marketed, buyers and sellers attributes and other factors) that affect market 
prices of sheep and goats. 
The hedonic pricing model for sheep/goat was defined as a function of product characteristics, 
buyer and seller characteristics and market dummies. These variables include age of animal, sex 
of animal, coat color, body size, body condition, tail type (sheep), age of the buyer, sex of the 
buyer, literacy status of the buyer, buyer type, seller type, sex of seller, purpose of purchase, 
distance to the nearest market place and district market place.  
 
The specification of the empirical model employed in this study was a simple linear model 
following the suggestion by Cropper et al. (1988) and Haab and McConnel (2002). Cropper et al. 
(1988) employed Monte-Carlo simulation analysis to show that the linear and linear-quadratic 
functions give the smallest mean square error of the true marginal value of attributes. However, 
when some of the regressors are measured with error or if a proxy variable is used, then the linear 
function gives the most accurate estimate of the marginal attribute prices. Haab and McConnel 
(2002) also argued that when choosing a functional form and the set of explanatory variables, the 
researcher must bear in mind the almost inevitable conflict with collinearity. High collinearity 
makes the choice of a flexible functional form less attractive, since the interactive terms of a 
flexible functional form result in greater collinearity. Given these considerations, the hedonic 
pricing econometric model specification of the implicit price function in matrix notation is 
estimated or specified with log-linear functional form or semi-log model: 
 
                                             
Where,              is the natural log (ln) price of sheep or goat,    are vector of explanatory 
variables (animal traits, buyers and sellers characteristics and other socioeconomic attributes 
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considered) and     are vector of parameters to be estimated and   is the error term which is 
assumed to be independently and identically distributed (i.i.d).   
 
Note that, in the hedonic pricing model, taking the natural log of price as dependent variable 
makes the estimated coefficients approximations of the percentage price change associated with a 
unit change in the independent variable. And log-linear functional form is a benchmark 
parametric specification for hedonic price models (Bin, 2000). 
 
In equation (7), the conditional distribution of the errors given the matrix of explanatory 
variables has zero mean [E{ i} = 0], constant variance [V{ i} = σ
2
], hence homoscedastic and 
zero covariance [E{ ixi} = 0]. The reliability of the estimates based on these assumptions hardly 
hold in estimating parametric model using OLS. That is the model should be tested for 
specification error, multicollinearity, and heteroscedasticity. For example, if and when the errors 
are heteroscedastic, the OLS estimator remains unbiased, but becomes inefficient or inconsistent 
which requires robust estimation procedure through the derivation of an alternative estimator that 
is efficient (Verbeek, 2004). More importantly, the usual procedures for hypothesis testing are no 
longer appropriate i.e it can lead to an incorrect inference. Given that heteroscedasticity is 
common in small sample cross-sectional data, methods that correct for heteroscedasticity are 
essential for prudent data analysis (Long and Ervin, 2000).  
 
In this study is heteroscedastic-consistent covariance matrix (HCCM) estimator that provides 
consistent estimator of covariance matrix were employed. Using heteroscedasticity consistent 
(HC) standard errors is the recommended approach (MacKinnon and White, 1985; Long and 
Ervin, 2000) to correct for heteroscedasticity of unknown form. The suggested alternative ways 
of correction using HC include HC0, HC1, HC2, and HC3. These alternatives are not equally 
powerful and perform differently under different conditions depending mainly on sample size. 
Based on Monte Carlo simulation, MacKinnon and White (1985), for example, recommended 
that in small samples one should use HC3. However, Davidson and MacKinnon (1993) later 
recommended strongly that HC2 or HC3 should be used. Long and Ervin (2000), similarly, 
recommended for N ≤ 250, tests based on HC2 and HC3 than those based on other HC. This 
Monte Carlo simulation result also shows HC3 is superior for tests of coefficients that are most 
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affected by heteroscedasticity and HC2 is better for tests of coefficients that are least affected by 
heteroscedasticity. Accordingly, HC2 and HC3 were employed in this study. OLS was also 
applied for comparison. 
 
Following Davidson and MacKinnon (1993), suggest three (HC1, HC2 and HC3) alternative ways 
of corrections. The alternative covariance matrix estimators of the error term for HC2 and HC3, 
including the OLS and that of White (1980), are specified as: 
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Where ∑  
  is summation of squared error terms, HC0, HC1, HC2 and HC3 are heteroscedasticity 
consistent, n is number of observations, k number of parameters estimated, and (hii) is the 
diagonals of the hat matrix that is     is   
             
 
As Gujarati, (2003) indicates, multicollinearity refers to a situation where it becomes difficult to 
identify the separate effect of independent variables on the dependent variable because existing 
strong relationship among them. In other words, multicollinearity is a situation where 
explanatory variables are highly correlated. Hence it is important to check multicollinearity 
problem before running the model. To detect multicollinearity problem different methods are 
often suggested. These are Variance Inflation Factor (VIF), Contingency Coefficient (CC) and 
construction of simple Pair-wise Correlation Coefficient. As a rule of thumb, Gujarati (2003) 
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stated that if the Variance Inflation Factor (VIF) value of a variable exceeds 10, which will 
happen if   
  exceeds 0.90, then that variable is said to be highly collinear. Therefore, for this 
study, Variance Inflation Factor (VIF) was used to detect multicollinearity problem for 
independent or explanatory variables. 
                           (  )  
 
(    
 )
                              
Where,   
  represents coefficient of multiple determination in the subsidiary or auxiliary 
regressions of each independent variable Xj, the larger the value of    
  is, the higher the value of 
VIF Xj causing higher collinearity in the variable Xj. 
3.5. Variables Definition and Hypothesis 
The data were covered necessary information to identify buyers‟ revealed preferences for 
indigenous sheep and goat prices and traits considered by the buyers during live animal 
marketing using hedonic price indices. Therefore, this study attempts to identify implicit prices 
of valuable traits and idiosyncratic factors determining market prices of sheep and goats in 
eastern and central Tigray particularly at Atsbi and Adwa district markets using the cross-
sectional data of the following variables. 
 
Dependent variables 
 
Price of sheep (lnpriceofsheep): This is continuous variable measured in ETB transformed in to 
natural log (ln) sheep price. Although prices depend on supply of and demand for sheep in the 
market, price per head of sheep is expected to be affected by the sheep traits and others attributes 
in the market. According to Gezahegn et al. (2006), the empirical result indicates that sheep traits 
(age, sex, body condition, tail type and coat color) were determinants of sheep prices. Besides, 
types of buyers (farmers) and market place/location were determinants of sheep prices. 
According to Terfa et al. (2013), the empirical results consistently indicate that phenotypic traits 
of traded indigenous sheep (age, color, body size and tail condition) were major determinants of 
price implying the importance of trait preferences in determining the price of sheep in local 
markets. Besides, the author reported that season and market/place were also very important 
determinants of sheep price.  
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Price of goat (lnpriceofgoat): This is continuous variable measured in ETB transformed in to 
natural log (ln) goat price. Although prices depend on supply and demand of goat in the market, 
price per head of goat is expected to be affected by animal traits and other attributes in the 
market. The prices of goat at markets in Nigeria were affected by weight, sex, age and hair 
characteristics (Oludimu and Owokade, 1995). According to Gezahegn et al. 2006, the empirical 
result indicates that goat traits (age, sex and body condition) were determinants of goat prices. 
Besides, types of buyers (consumers), types of sellers (farmers) and market place/location were 
also determinants of goats‟ prices.  
 
Independent/Explanatory variables  
  
Sex of the buyer (SEXB): This is dummy variable (takes a value of 1 if the buyer is male and 0 
for female). In livestock marketing, male buyers are more involved in sheep and goats 
purchasing and have more market or price information. However, female buyers would be less 
likely to participate, since female buyer might be less involved in sheep and goat purchasing than 
men and may not have market or price information. A study by Bett et al. (2011), indicate that 
the sex of the traders positively influenced the price of chicken. This means that the indigenous 
chicken price increased by one unit if the trader was a male, indicating that disparities exist in 
price formation in the rural and urban markets of Kenya. Therefore, it is hypothesized that sex of 
the buyer being female has a negative influence on prices of indigenous sheep and goat traits. 
 
Age of the buyer (AGEB): It is a continuous variable referring to the age of the buyer measured 
in years.  Age is a proxy measure of buyers‟ experience in sheep and goats purchasing. Through 
experience, buyers may perceive and understand market values or prices of sheep/goats traits. 
Aged buyers are believed to be wise in resource use and have bargaining capacity than young 
buyers. Thus, it is hypothesized that age of the buyer is expected to have either positive or 
negative effect on prices of indigenous sheep and goat traits.  
 
Literacy status of the buyer (LITSTAB): This is a dummy variable (takes a value of 1 if the 
buyer is literate and 0 for illiterate) and serves as proxy for price affordability. Literate buyers are 
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expected to give higher levels of price, as they might have better understanding than illiterate 
buyers. Education enables buyers to have access to new information and idea. According the 
study conducted by Asresu, (2014),  buyers who can read and write and whose education level 
are above secondary school bought goats with significant price difference as compared with 
illiterate buyers. Therefore, it is hypothesized that literacy status of the buyer is expected to have 
positive or negative effect on prices of indigenous sheep and goat traits. 
 
Buyer type (BUYERTYPE): This is categorical variable 1 if farmer, 2 if consumer, 3 if 
middlemen (assembler, trader). The dominant buyer type (farmer) in the observed market was 
considered as base category or reference variable to compare with the above mentioned buyer 
types. According Terfa et al. (2013), type of buyer was an important determinant of price paid 
for sheep in Horro-Guduru Wollega zone of central Ethiopia. Farmer-traders (farmers who do 
par-time trading) paid a lower price as compared to other groups of buyers. This is possibly 
because these buyers are well informed both about the production and the marketing of sheep 
such that they would be in a better position to bargain for a lower price. However, a study 
conducted by Asresu, (2014), indicated that type of the buyer was found to be an important 
determinant of goat price and consumers bought goat at a price premium over the base category 
(trader). Therefore, it is hypothesized that, buyer type is expected to have positive or negative 
effect on prices of indigenous sheep and goat traits. 
 
Seller type (SELLERTYPE): This is categorical variable 1 if farmer, 2 if farmer-trader, 3 if 
middlemen (assembler, trader). The dominant seller type (farmer) in the observed market was 
considered as base category or reference variable to compare with the above mentioned seller 
types. A study conducted by Gezahegn et al. (2006), in Eastern Shewa and Addis Ababa markets, 
indicated that farmers (among the goat seller types) received significantly lower prices than 
traders, which could be partly because farmers operate at the bottom end of the market chain and 
traders being profit motivated, may try to pay the lowest price possible in any bargain or 
negotiation. However, there was no significant difference between prices received by farmers 
and traders as sellers of sheep. Another study conducted by Teklewold et al. (2009), controlling 
other factors, the result shows that significantly lower prices are offered by cooperatives and 
small traders  for sheep and cooperatives and collectors for goats. Therefore, it is hypothesized 
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that seller type is expected to have positive or negative effect on prices of indigenous sheep and 
goat traits. 
 
Sex of seller (SEXSE): This is dummy variable (takes a value of 1 if the buyer is male and 0 for 
female). Male sellers have more access to information than female sellers. However, it is 
expected that female sellers would be less likely to sell in the market, since women might be less 
involved in sheep and goat selling than men. A study by Bett et al. (2011), results indicate that 
the sex of the traders positively influenced the price. This means that the indigenous chicken 
price increased by one unit if the trader was a male, indicating that disparities exist in price 
formation in the rural and urban markets of Kenya. Therefore, it is hypothesized that sex of the 
seller being female has a negative influence on prices of indigenous sheep and goat traits than 
male sellers.  
 
Purpose of purchase (PURPUR): This is categorical variable (1 if for consumption, 2 if for 
resale, 3 if for butchering and restaurant, 4 if for rearing, 5 if for sacrifice and ceremonies). 
Sheep/goat purchased for consumption purpose in the observed market was considered as base 
category or reference variable to compare with the above mentioned purpose of purposes. A 
study conducted by Dossa et al. (2008) in southern Benin indicates that, male goats dominate in 
all markets studied and majority was for home consumption and butchering/restaurants. Of the 
total of 288 traded goats recorded in the two markets, 38% were purchased by traders for resale 
purposes, 38% by consumers for ceremonies or festive purposes, 7% for sacrificial purposes, 8% 
for rearing purposes and the remaining 9% by caterers. Similar study by Terefe et al. (2012), 
indicated that animals (sheep) bought for slaughter and resale earned significantly higher price 
than those purchased for breeding and fattening. However, Shigdaf (2012) reported that of the 
total sheep sold in Farta district, 17.5% of them were bought for consumption purposes while in 
Lay Gayint district 37.7% and 23.3% of sheep were sold for resale and consumption purposes, 
respectively. Therefore, it is hypothesized that purpose of purchase is expected to have positive 
or negative effect on prices of indigenous sheep and goat traits.  
 
Sex of animal (SEXAN): This is dummy variable (takes a value of 1 if the animal is male and 0 
for female). Most of the time buyers show a preference for male than female animal. This could 
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probably be explained that sex influences carcass composition/weight and meat properties of the 
animal. A study conducted by Gezahegn et al. (2006), in Eastern Shewa and Addis Ababa 
markets, indicated that other things being equal, price per animal was significantly higher for 
males compared to females both for sheep and goats. Because most marketed females are old 
culled animals which passed their productive age and consumers don‟t want to slaughter due to 
the possibility of pregnancy. Similar study conducted by Muhammad et al. (2011), has found 
other things being equal, price per animal was significantly higher for males as compared to 
females in both sheep and goats. Therefore, it is hypothesized that sex of animal is expected to 
have positive or negative effect on prices of sheep and goats.   
 
Age of animal (AGEAN): This is continuous variable and measured in months. According the 
study conducted by Muhammad et al. (2011), an inverse relationship of age to price is 
statistically supported at Quetta market with an age coefficient of Rs.139 which implies that price 
per head is higher for younger animal. Hence, consumers prefer young animal‟s meat. As the age 
of animal increases, the price of animal lessens on yearly basis. A study conducted by Gezahegn 
et al. (2006), in Eastern Shewa and Addis Ababa markets indicated that, other things being equal, 
age of the animal had significantly and positive influence on the prices but with some difference 
between sheep and goats. Tekelwold et al. (2009), also indicated that prices are highest for 
matured animals (sheep and goats) relative to the immature and young. Another similar study by 
Terfa et al. (2013), indicated that age significantly and positively influenced price of sheep in 
central Ethiopia. Thus, it is hypothesized that age of animal has either positive or negative 
relationship with prices of sheep and goats.  
 
Age of animal square (AGEAN
2
): This is continuous variable and measured in months. This 
interaction term variable was introduced in the hedonic model for age of animal in order to 
capture the price premium or penalty for over aged sheep/goats. A study conducted by Gezahegn 
et al. (2006), in Eastern Shewa and Addis Ababa markets, indicated that age square was 
significantly and negatively influenced price of sheep and goats. That is, price per animal 
increased with age but declined for older or over mature animals for both sheep and goats. 
Similar study by Terfa et al. (2013), indicated that age square influenced sheep price negatively 
implying sheep command a higher price up to a very old age and the price will fall down as age 
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goes up in central Ethiopia. Thus, it is hypothesized that age of animal has negative relationship 
with prices of sheep and goats.  
 
Coat color (COATCOLOR): This is categorical variable (1 if red, 2 if white-mixed, 3 if brown, 
4 if for black, 5 if for white, 6 if for creamy-white, 7 if for gray and 8 if for red and black). The 
dominant coat color (red colored) sheep/goat in the observed market was considered as base 
category or reference variable to compare with the above mentioned coat colors. A study 
conducted by Shigdaf (2012), indicated that most sheep buyers have preference for red and white 
color (37.18%) followed by red color (29.74%) of sheep and black was the least preferred 
(2.57%) in Farta and Washera district of Ethiopia. Similar study conducted by Terefe et al., 
(2012), among the sheep purchased, animals with brownish color dominate over whitish, 
blackish and spotted colors). This shows that brownish colored sheep appear more attractive than 
whitish blackish and spotted colors. Terfe et al. (2013), also indicated that whitish and creamy 
white (locally called dallecha) coat colors of traded sheep attracted a 14% and 6.3% price 
premium respectively, compared to red coat color, ceteris paribus. Therefore, it is hypothesized 
that coat color is expected to have positive or negative effect on sheep/goat prices.  
 
Body size (BOSIZE): This is categorical variable 1 if small, 2 if medium and 3 if big. Small 
sized sheep/goat in the observed market was considered as base category or reference variable to 
compare with medium and big sized sheep/goat. According the research conducted by Terfa et 
al. (2013), body size was another trait of sheep that significantly affected price of sheep. 
Intuitively, sheep with a large body size receive higher prices and hence sheep with a large body 
size were found to fetch about 15.8% higher price premium compared with small sized sheep. 
Therefore, it is hypothesized that body size is expected to have positive effect on sheep/goat 
prices.   
 
Body condition (BOCOND): This is categorical variable 1 if good, 2 if average and 3 if poor. 
Good body condition sheep/goat in observed market was considered as base category or 
reference variable to compare with average and poor body condition sheep/goat. A study 
conducted by Gezahegn et al. (2006), in Eastern Shewa and Addis Ababa markets, indicated that 
both for sheep and goats there were significant price penalty as body condition became poorer 
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compared to the good condition. According the study conducted by Tekelwold et al., (2009), in 
pastoral livestock markets of Ethiopia, the results of the price formation models indicated that 
buyers paid significantly higher premium for sheep and goats with excellent body condition. A 
study by Muhammad et al. (2011), estimated coefficients of body condition and all had positive 
sign in the linear regression analysis. Body scores have been categorized in to 5 (stating 1, 2, 3, 4 
and 5, indicating as very poor, poor, average, good and very good, respectively). An increase in 
body score added to an estimated cost of Rs 456 per animal. Similar study by Shigdaf, (2012), 
indicated that animals with good body condition were frequently sold while those with poor 
condition are kept at home or less preferred at markets. A study conducted by (Asresu, 2014), 
also indicated that goats that are marketed with good body condition command 15.66% higher 
prices than those which are poor (base level) and 7% higher than those with average body 
condition. Therefore, it is hypothesized that body conditioned is expected to have positive or 
negative effect on sheep/goat prices.  
 
Tail type (TAILTY): This is categorical variable 1 if fat ramped or very fat, 2 if fat-tailed, 3 if 
thin-tailed sheep but for goats tail type is not considered.  Fat ramped or very fat tailed sheep in 
the markets were considered as base category or reference variable to compare with fat-tailed and 
thin-tailed sheep. A study conducted by Gezahegn et al. (2006), in Eastern Shewa and Addis 
Ababa markets, apart from inherent breed characteristics; the degree of fatness of the tail may 
also indicate general health condition of the animal: a more fatty tail indicates a better body 
condition and better health of the animal. Among sample sheep, 58.1, 38.2 and 3.7% were 
respectively thin tailed, fat tailed and fat ramped (very fat) tailed. Other things being equal 
compared to fat ramped (very fat) sheep, those with thin or fat tail commanded significantly 
lower prices. Similar findings by Terfa et al. (2013), indicated that sheep with thin and long tail 
and thin and medium length tail received 8% and 11.53% less price, respectively, compared to 
long and fat tailed sheep. Therefore, it is hypothesized that tail type is expected to have negative 
effect on sheep price. 
 
District market place (DMP): This is dummy variable (takes the value of 1 if the market is 
Atsbi and 0 for Adwa) which consists of a number of characteristics of the markets. According to 
the study conducted by Terfa et al. (2013), among the market location dummies, sheep in Harato 
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attracted a lower price compared with Shambu. This is likely due to the relatively high potential 
for sheep population in the Harato area and hence high supply. Therefore, it is hypothesized that 
district market place/location is expected to have positive or negative effect on the prices of 
indigenous sheep and goat traits.  
 
Table 3: Means of measurement of animal traits and their common labels 
Traits Means of measurement Commonly used labels of trait expression 
Age Teeth examination and 
discussion with the seller   
Arrangement of teeth (in months)  
Sex Observation  Male, female 
Coat color Observation  Red, white-mixed, brown, black, white, 
creamy-white, gray and red and black 
Body size Observation  Small, medium, big 
Body condition Observation  Good, average, poor 
Tail type Observation   Fat ramped or very fat, fat tailed, thin tailed  
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Table 4: Definition, measurement and hypothesis of variables 
Variables used in 
the model  
Variables explanations  Measurement  Expected effect 
price sign  
AGEB Age of the buyer  Continuous  +/- 
SEXB Sex of the buyer  Dummy  1=Male 
0=Female 
- 
LITSTAB Literacy status of the 
buyer  
Dummy 1=Literate 
0=Illiterate  
+/- 
BUYERTYPE Buyer type  Categorical 1=Farmer 
2=Consumer 3=Middlemen 
(assembler, trader)  
+/- 
SELLERTYPE Seller type  Categorical 1=Farmer 
2=Farmer-trader 
3=Middlemen (assembler, 
trader) 
+/- 
SEXSE Sex of seller  dummy  1=Male 0=Female - 
PURPUR Purpose of purchase  Categorical 
1=Consumption, 2= resale, 
3=Butchering and 
restaurant, 4=Rearing, 
5=Sacrifice and 
ceremonies) 
+/- 
SEXAN Sex of animal  Dummy  1=Male 
0=Female 
+/- 
AGEAN Age of animal  Continuous +/- 
AGEAN
2
 Age of animal square Continuous  - 
COATCOLOR Coat color  Categorical    1=Red 
2=White-mixed 3=Brown 
4=Other colors (1=Red, 
2=White-mixed, 3=Brown, 
4=Black, 5=White, 
6=Creamy-white, 7=Gray 
and 8=Red and black 
+/- 
BOSIZE Body size  Categorical 1=Small 
2=Medium 3=Big 
+ 
BOCOND Body condition  Categorical1=Good 
2=Average 3=Poor 
+/- 
TAILTY Tail type  Categorical 1=Fat ramped 
or very fat 2=Fat-tailed 
3=Thin-tailed  
+/- 
DMP District market place  Dummy 1=Atsbi 0=Adwa  +/- 
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4. RESULTS AND DISCUSSION 
The result and discussion part of this thesis consists of descriptive statistics and econometric 
analysis. Descriptive statistics such as mean, proportion/percentages, t-test (t) and chi-squared 
test (χ2) were used. An econometric model called hedonic pricing was applied to analyze the 
revealed preference or demand for indigenous sheep and goat traits considered by the buyers and 
the association of the traits with the price and purpose for which the animal is purchased by using 
simple linear semi-log model. 
4.1. Characteristics of Farm Households and sheep and goats 
 
Characteristics of the sheep and goats producers‟ farm households are described in (Table 5 and 
6). From the overall study areas, majority (76%) of the interviewed household heads were literate 
while (24%) of them were illiterate and among the level of education (43%) of the households 
heads were elementary school, (18%) read and write, (6%) high school, (9%) religious education 
and the remaining 1% college/diploma. The proportions of education level of the household 
heads between Atsbi-Wemberta and Adwa district showed statistically significant difference at 
1% level. The decrease in illiteracy rate implies the households could have access to education in 
their localities. From the overall study, main occupation of the household heads was farming 
(73%) followed by farming and off-farm (16%), farming and non-farm (7%) and the least 
proportion (4%) were farming and trading. The proportion of main occupation of the household 
heads between Atsbi-Wemberta and Adwa district showed statistically significant difference at 
5% level. This implies farming was found the main occupation of sheep and goats producer farm 
households.  
 
Table 5: Age and family structure of sheep and goats producer households by the study district  
Characteristics Mean t-statistic 
Atsbi-
Wemberta 
Adwa Mean 
difference 
Age of household head  47.2 45.32 46.26 -0.9099 
Family size of household head  6.14 6.18 6.16 0.0955 
Male members of the household 3.22 2.96 3.09 -0.8999 
Female members of the household 2.92 3.22 3.07 1.1657 
Source: Own computation (2014)        N=100  
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Table 6: Sex, education level, marital status, religion and occupation of farm households 
Characteristics  Proportion χ2-statistic 
Atsbi-Wemberta Adwa Both 
Sex of the household head     
0.4800 Female 28.00 22.00 25.00 
Male   72.00 78.00 75.00 
Education level of household head     
 
 
23.3992*** 
Illiterate  32.00 16.00 24.00 
Read and write  30.00 6.00 18.00 
Elementary school 28.00 58.00 43.00 
High school 0.00 12.00 6.00 
College/Diploma  0.00 2.00 1.00 
Religious education 10.00 8.00 9.00 
Marital status of the household head     
 
1.0118 
Single  2.00 0.00 1.00 
Married 84.0 86.0 85.0 
Divorced  6.00 6.00 6.00 
Widowed 8.00 8.00 8.00 
Religion of the household head     
1.0101 Orthodox  98.00 100.00 99.00 
Muslim  2.00 0.00 1.00 
Main occupation of  household head     
 
8.9139** 
Farming  68.00 78.00 73.00 
Farming and off-farm 24.00 8.00 16.00 
Farming and non-farm  2.00 12.00 7.00 
Farming and trading 6.00 2.00 4.00 
**and *** indicates significant difference at 5% and 1% level    N=100 
Source: Own computation (2014) 
Mean comparison of livestock holding per household in the past 12 months (Nov. 2013 to Oct. 
2014) are described in (Table 7). There was significant difference at 1% level between the study 
districts in holdings of cattle and sheep. That is the mean holdings of cattle in Atsbi-Wemberta 
district was found 3.66 while in Adwa district was 5 implying households in the latter district 
own significantly more cattle than the former district. The average holdings of sheep in Atsbi-
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Wemberta district was 14.14 which is comparable with an average of 15.6 sheep/household in 
Debre-Berhan area as reported by Agyemang et al., (1985) while in Adwa district it was 7.94 
implying households in the former district own significantly more sheep than the latter district. 
Hence higher proportions of sheep were observed in the highlands of (Atsbi-Wemberta) and less 
proportion of sheep in the midlands (Adwa).  
 
Table 7: Type and number of livestock holdings of the households by the study districts 
Species    Mean t- statistic 
Atsbi-Wemberta Adwa Mean 
difference 
Cattle  3.66 5.00 4.33 4.0274*** 
Sheep  14.14 7.94 11.04 -4.2710*** 
Goats  10.64 9.18 9.91 -0.9127 
Equines  1.12 1.38 1.25 1.1601 
Chicken  5.46 4.98 5.22 -0.3042 
Livestock holding in TLU 6.66 7.10 6.88 0.8357 
*** Indicates significant difference at 1% level. TLU: Stands for Tropical Livestock Unit, N=100 
Source: Own computation (2014) 
4.2. Sheep and Goat Production System in the Study areas 
Indigenous sheep and goats were the most traded animals among livestock species which can 
easily be managed under low-input production system, adapt to environments and have multi-
purpose uses. Therefore it is important to study sheep and goat production systems of the study 
areas such as purpose of keeping and sheep and goats production system of the study areas so as 
to suggest some policy issues towards sheep and goat breeding and reproduction managements in 
order to benefit small-ruminant producers.  
 
In Ethiopia smallholder farmers kept sheep and goat mainly for income sources, meat, manure, 
milk and socio-cultural functions. However, the purposes of keeping sheep and goats vary from 
place to place. Hence, it is important to study the existing situations. As it is described in (Table 
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8), from the overall study small ruminants were kept for different purposes across the study 
districts. About 44% of the small ruminant producers kept them mainly for sale/income source, 
meat and manure and 28% kept for sale/income source, meat, milk and manure and 17% kept the 
for sale/income source, meat, manure and risk distribution. Eleven percent of the households kept 
them for income/sale, meat, milk, manure, sacrifice, savings and social/cultural functions. The 
proportion of purpose of keeping shoats between Atsbi-Wemberta and Adwa district were 
statistically significant difference at 1% level.  
 
Table 8: Purpose of keeping sheep and goats of the households by the study districts 
Purpose    Proportion  χ2 -statistics 
Atsbi-Wemberta Adwa Both 
Income/sale, meat, manure and 
risk distribution  
12.0 22.0 17.0  
 
44.471*** 
Income/sale, meat and manure  18.0 70.0 44.0 
Income/sale, meat, milk and 
manure  
54.0 2.0 28.0 
Income/sale, meat, milk and 
manure, sacrifice, savings and 
social and cultural functions  
16.0 6.0 11.0 
*** Indicates significant difference at 1% level                    N=100 
Source: Own computation (2014) 
 
Desirable characteristics for selecting breeding male sheep and goat in the study areas are 
described in (Table 9). From the overall study, the criteria used in selecting breeding rams were 
based on body conformation (51%), performance history (13%) and color and body conformation 
(12%). Body conformation is given higher priority because of its phenotypic expression in 
offspring and its economic importance. Color had given little attention due to the presence of few 
dominant colors (red, white-mixed with other color, brown, etc) in the study areas. The 
proportion of household heads selecting rams based on body conformation between Atsbi-
Wemberta and Adwa district were statistically significant different at 10% level. In buck 
selection criteria, higher priority is given to body confirmation (49%) followed by performance 
history (9%) while color and body conformation (13%) and (6%) of the households select bucks 
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based on color, body conformation and performance history, but statistically not significant. 
Other reports also supported this result that households in Goma district of Jimma zone mainly 
use body conformation to select breeding rams and bucks followed by performance history while 
color is given the least priority (Belete, 2009). Small-ruminant breeding male selection is given 
less attention as compared to larger ruminants. 
 
 Table 9: Desirable characteristics for selecting breeding male sheep and goats for mating 
Selection  Proportion  χ2-statistics 
Atsbi-Wemberta Adwa Both 
Rams     
 
 
10.7466* 
Body conformation  56.0 46.0 51.0 
Performance history  10.0 16.0 13.0 
Color and body 
conformation  
14.0 10.0 12.0 
Body conformation and 
performance history 
12.0 4.0 8.0 
Color and performance 
history  
4.0 2.0 3.0 
Not applicable (NA) 4.0 22.0 13.0 
Bucks      
 
6.2963 
Body conformation  52.0 46.0 49.0 
Performance history  6.0 12.0 9.0 
Color and body 
conformation  
16.0 10.0 13.0 
Color, body conformation 
and performance history  
8.0 4.0 6.0 
Not applicable (NA) 18.0 28.0 23.0 
* Indicates significant difference at 10% level           N=100 
Source: Own computation (2014) 
 
Common sources of breeding male for the flocks of the study districts are described in (Table 
10). From the overall interviewed households (41%) owned breeding rams while 37% of 
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households owned breeding bucks. These proportions are higher than the report by (Belete, 2009) 
in Goma district only 26.9% and 20.2% of the households own breeding rams and bucks, 
respectively. Besides to this (28%) and (26%) of households use their own and neighbors 
breeding rams and bucks, respectively for mating of their flocks. Those households who do not 
have their own breeding either ram or buck mainly use their neighbors for mating of their flocks. 
Hence (23%) and (19%) of the households used breeding rams and bucks, respectively from their 
neighbors.  
 
Table 10: Common sources of breeding male for the flocks of the study districts  
Source  Proportion  χ2-statistics 
Atsbi-Wemberta Adwa Both 
Rams      
 
23.8915*** 
Own  26.0 56.0 41.0 
Neighbors  34.0 12.0 23.0 
Own and neighbors  40.0 16.0 28.0 
Not applicable (NA) - 16.0 8.0 
Bucks      
 
16.1423*** 
Own  20.0 54.0 37.0 
Neighbors  28.0 10.0 19.0 
Own and neighbors  36.0 16.0 26.0 
Not applicable (NA) 16.0 20.0 18.0 
*** Indicates significant difference at 1% level      N=100 
Source: Own computation (2014) 
 
From the overall study, the proportion of common sources of breeding male (rams) for the flocks 
of farm households were (41%) from own, (23%) from neighbors and (28%) from own and 
neighbors. Hence, there was statistically significant difference at 1% level between the study 
districts. On the other hand, from the overall study, the proportion of common sources of 
breeding male (bucks) for the flocks of farm households were (37%) from own, (26%) from 
neighbors and (19%) from neighbors only. Hence, there was statistically significant difference at 
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1% level between the study districts. This implies, even though the households practiced 
breeding of their sheep and goat flocks between existing local breeds; however, their breed 
characteristics not yet improved because of the breeds were from closely related family. So an 
intervention of research institutions is important not only in the study areas but also in other 
similar areas.  
 
4.2.1. Production constraints 
 
Production constraints are factors that limit or hinder production of sheep and goats to the desired 
level of small-ruminant producers. As it is described in Table 11, from the overall study the 
major production constraints reported by 38% the households were diseases and parasites, feed 
and grazing land shortages and drought, and about 23% of the households reported the main 
production constraints were diseases and parasites, feed and grazing land shortages and 17% 
diseases and parasites, feed and grazing land shortages, water shortage and drought. The 
remaining 22% of the households reported feed and grazing land shortages and drought were the 
main production constraints of sheep and goats. Hence, the proportion of major production 
constrains of sheep and goats between the study districts were statistically significant different at 
1% level.  
 
Even though most farmers have access to veterinary services and adequate provision of 
veterinary services, still the prevalence of diseases and parasites problems was reported by the 
households. These problems could be raised due to poor hygiene and management, limited 
capacity and coverage of the existing public veterinary institution to serve the vast area and vast 
livestock population in the districts further aggravate consequence of diseases and parasites. So it 
needs policy intervention i.e research institutions should identify the occurrence and severity of 
the diseases and parasites and suggest solutions to solve the problems. Besides to this office of 
agriculture of the two districts should assign adequate animal health professionals, supply 
medicines/drugs and provision of veterinary services at least in all kebeles of the rural areas. 
Besides, small-ruminant producers should also follow the health condition of their animals and 
treat them timely. Small-ruminant producers need to use supplementary feeds such as wheat 
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bran, oil seed cakes, molasses and cultivated improved forages so as to solve the feeds and 
grazing land shortages.  
 
Table 11: Production constraints of sheep and goats across the study areas 
Constraints  Proportion  χ2-statistic 
Atsbi-Wemberta Adwa Both 
Feed and grazing land shortages 0.00 4.0 2.0  
 
 
 
 
 
28.2808*** 
Diseases and parasites and feed 
and grazing land shortages  
4.0 42.0 23.0 
Diseases and parasites and feed 
and grazing land shortages and 
drought  
58.0 18.0 38.0 
Diseases and parasites and feed, 
grazing land shortages, water 
shortage and drought 
18.0 16.0 17.0 
Feed and grazing land shortages 
and drought 
20.0 120.0 20.0 
*** indicates significant at 1% level               N=100  
Source: Own computation (2014) 
 
4.3. Sheep and Goats Marketing System in the Study areas 
 
4.3.1. Markets, prices and sales 
 
Indigenous sheep and goats were the most traded live animals than large ruminants during the 
market days of the respective study districts. Therefore it is important to study the marketing 
systems such as when, where, how much and to whom they sale or purchase sheep and goats so 
as to suggest some policy issues to benefit the smallholder farmers.  
 
Preferred animals to be sold, fattening practice and target market seasons for shoats are described 
in (Table 12). From the overall study, the households have their own preference to sale among 
the small-ruminants when they need urgent income. Majority of the households (55%) reported 
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that rams and bucks were the most preferred animals to be sold when the producers need urgent 
income followed by castrates (23%). Ewes and dams (9%) and lambs and kids are the least 
preferred age group (5%). However, the proportions of preferred sheep and goats to be sold 
between the districts showed statistically not significant.  
 
Table 12: Preferred animals to sale, fattening practice and market seasons for sheep and goats  
Animals to sale, fattening and 
target markets 
Proportion  χ2- statistic 
Atsbi-Wemberta Adwa Both 
Animals to be sold      
1.4071 
Lambs and kids 4.0 6.0 5.0 
Rams and bucks 58.0 52.0 55.0 
Ewes and does  6.0 12.0 9.00 
Castrates  24.0 22.0 23.0 
Rams  8.0 8.0 8.0 
Fattening practice     
16.2338*** Yes  64.0 24.0 44.0 
No  36.0 76.0 56.0 
Target markets     
 
 
26.1029*** 
New year festival, 
Christmas and Meskel 
14.0 0.00 7.0 
New year festival, Easter 
and Meskel 
12.0 0.00 6.0 
New year festival, Easter 
and Christmas 
32.0 18.0 25.0 
Festivals, Easter and 
Christmas 
6.0 6.0 6.0 
Not applicable (NA)  36.0 76.0 56.0 
*** Indicates significant difference at 1% level           N=100  
Source: Own computation (2014) 
 
From the overall study, majority of the households (56%) were not practiced fattening of sheep 
and goats for target market seasons while (44%) of the household practiced fattening to add 
market values of the animals to sale for target market seasons particularly for festivals or 
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holidays. Hence, the proportion of household heads practiced fattening of sheep and goats 
between study districts was statistically significant difference at 1% level. From the overall 
study, most target market seasons reported by the households (25%) were during Ethiopian New 
Year festivals, Christmas and Easter. The proportion of household heads practiced fattening of 
sheep and goats for target market seasons between the study districts were also statistically 
significant difference at 1% level. Other findings in different parts of Ethiopia also confirm that 
fattening of small-ruminants is practiced by small-ruminant producers targeting market seasons 
(Jabbar, 1998; Ehui, 2000; Tsedeke, 2007).  
 
Sheep and goats selling and purchasing is of the market activity routinely performed by the 
households mainly for income generation. Sales and purchases of sheep and goats per household 
across the study districts in the past 12 months (Nov. 2013 to Oct. 2014) are described in (Table 
13). There was significant difference at 1% level between the means of number of sheep sold 
across the study districts i.e on average the households sold 1.58 sheep in Adwa district while in 
Atsbi-Wemberta 2.8 sheep were sold in one year sale. This difference could be attributed due to 
sheep are dominant in Atsbi-Wemberta than in Adwa.  
 
There was also significant difference at 10% level between the means of average price of sheep 
sold across the study districts. Hence the average mean prices of sheep sold in Atsbi- Wemberta 
district (ETB 597.70) were higher than in Adwa district (ETB 488.50) in one year sale.  Besides, 
there was also significant difference at 1% level between the means of total value of sheep sold 
across the study districts. Hence on average the households from Atsbi-Wemberta district 
generate more total value from sheep sold (ETB 1849.20) than Adwa district (ETB 1160.00) in 
one year sale. In case of goats there was significant difference at 5% level between the means of 
average price of goats sold. Hence the average mean prices of goats sold in Adwa district (ETB 
605.80) were higher than Atsbi-Wemberta district (ETB 429.20) in one year sale. This difference 
could be attributed due to high demand for goats in Adwa district than Atsbi-Wemberta district. 
There was significant difference at 1% level in the means of number of sheep purchased across 
districts i.e on average households purchased 0.18 sheep in Adwa district while 1.08 sheep in 
Atsbi-Wemberta district in one year. This difference could be attributed due to sheep are 
dominant in Atsbi-Wemberta district than Adwa district. 
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Table 13: Sales and purchases of sheep and goats per household across the study districts 
 
Sales and purchases  
Mean t- statistic 
Atsbi-Wemberta Adwa Mean 
difference 
Sheep      
Number of sheep sold  2.80 1.58 2.19 -3.6337*** 
Average price of sheep sold 595.70 488.50 542.10 -1.6998* 
Total value of sheep sold 1849.20 1160.00 1504.60 -2.7772*** 
Number of sheep purchased 1.08 0.18 0.63 -4.3462*** 
Average price of sheep purchased  225.20 99.00 162.10 -2.3208** 
Total value of sheep purchased  457.40 139.40 298.40 -3.1500*** 
Goats     
Number of goats sold 1.94 2.30 2.12 0.8243 
Average price of goats sold 429.20 605.80 517.50 2.0956** 
Total value of goats sold 1361.00 1794.00 1577.50 1.2429 
Number of goats purchased  0.62 0.68 0.65 0.1547 
Average price of goats purchased  88.20 115.00 101.60 0.5836 
Total value of goats purchased   235.60 513.20 374.40 0.9342 
*,** and *** indicates significant at 10%, 5% and 1% level      N=100 
Source: Own computation (2014) 
 
There was also significant difference at 5% level between the means of average price of sheep 
purchased. Hence the average prices of sheep purchased in Atsbi-Wemberta district (ETB 
225.20) were higher than in Adwa district (ETB 99.00) in one year. In addition, there was also 
significant difference at 1% level between the means of total value of sheep purchased across the 
study districts. Hence on average households from Atsbi-Wemberta district (ETB 457.40) spends 
more money to purchase sheep than Adwa district (ETB 139.40) in one year purchase.  
 
Small-ruminant producers have their own preferred times to sale their animals depending on 
seasons and prevailing prices. Preferred times of the year to sale sheep and goats are described in 
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Table 14. From the overall study, the proportion of households sale sheep during festivals were 
77%, during crop planting 9%, during urgent income needs 7% and the least during crop 
harvesting, festivals and planting 7%. On the other hand, from the overall study, the proportion 
of households sale goats during festivals were 79%, during crop planting 8%, during festivals 
and crop harvesting 6%, during crop planting and harvesting 6% and the least during urgent 
income needs 7%. However, there were no statistically significant difference in sheep and goats 
selling preferred times of the year across the study districts.  
 
Table 14: Preferred times of the year to sale sheep and goats by the study district 
Selling  Proportion  χ
2
-statistics 
Atsbi-Wemberta Adwa Both 
Sheep selling     
 
 
 
 
4.4098 
During festivals  76.0 78.0 77.0 
During crop planting  10.0 8.0 9.0 
During crop harvesting  4.0 0.00 2.0 
When urgent income 
needs 
4.0 10.0 7.0 
During festivals, crop 
planting and   harvesting 
6.0 4.0 5.0 
Goats selling      
 
 
 
 
8.1793 
During festivals  78.0 80.0 79.0 
During crop planting  10.0 6.0 8.0 
During festivals and crop 
harvesting  
8.0 4.0 6.0 
When urgent income 
needs  
0.00 8.0 4.0 
During crop planting and 
harvesting 
4.0 2.0 6.0 
Source: Own computation (2014)    N=100 
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Small-ruminant producers have their own preferred times to purchase their animals depending on 
seasons and prevailing prices. As it is indicated in (Table 15), from the overall study, majority of 
the households purchase sheep during crop harvesting (60%), during crop planting (33%) and the 
least was purchase during festivals, crop planting and harvesting (7%). The test of difference in 
terms of preference to purchase sheep during crop harvesting between Atsbi-Wemberta and 
Adwa district showed statistically significant difference at 1% level. This result is attributed due 
to small-ruminant producers‟ expectation of sheep and goat price decrements during crop 
planting or harvesting and availability of enough feeds to fatten their animals for New Year 
festivals or Christmas. However, there was no statistically significant difference in preferred 
times of the year in goats selling.  
 
Table 15: Preferred times of the year to purchase sheep and goats by the households 
Purchasing  Proportion  χ2-squared 
statistics 
Atsbi-Wemberta Adwa Both 
Sheep purchasing     
 
 
13.7212*** 
During crop planting  42.0 24.0 33.0 
During crop harvesting  44.0 76.0 60.0 
During festivals , crop 
planting and  harvesting 
14.0 0.00 7.0 
Goat purchasing      
 
 
5.9028 
During crop planting  34.0 30.0 32.0 
During crop harvesting  56.0 70.0 63.0 
During festivals and crop 
harvesting 
10.0 0.00 5.0 
*** indicates significant at 1% level         N=100 
Source: Own computation (2014) 
 
Generally price of any commodity or good is dependent on the demand and supply of the good in 
question. The price trends of sheep and goats in the past 12 months (Nov. 2013 to Oct. 2014) are 
described in Table 16. From the overall study, majority of the households reported that price 
trends of sheep and goats showed an increasing trend and the remaining households reported that 
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price trends of sheep and goats were decreasing and the least reported the price trends not 
changed. However, the price trends of sheep and goat between the study districts were found 
statistically not significant. 
 
Table 16: Price trends of sheep and goats across the study districts 
Price trends  Proportion  χ2-squared 
statistics 
Atsbi-Wemberta Adwa Both 
Sheep     
 
 
1.9140 
Increasing  62.0 74.0 68.0 
Decreasing  32.0 20.0 26.0 
No change  6.0 6.0 6.0 
Goat      
 
2.3283 
Increasing  62.0 76.0 69.0 
Decreasing  24.0 16.0 20.0 
No change  14.0 8.0 11.0 
Source: Own computation (2014)          N=100 
 
Besides to the above survey result, 5 years (2009/10 to 2013/14) sheep and goats price data from 
Atsbi-Wemberta and Adwa offices of agriculture and rural development were collected and 
analyzed to investigate the price trends (Appendix Table 6 and 7). The price trends of sheep in 
Atsbi market is described in Figure 2. The price of castrate showed an increasing trend at a fast 
rate from 2009/10 to 2012/13 but decreased in 2013/14. The prices of ram and intact male 
showed an increasing trend from 2009/10 to 2013/14 but slowly. However, the price of ewe and 
dam showed an increasing trend from 2009/10 to 2012/13 but decreased in 2013/14, hence ewes 
and dams are female sheep and goats; market price was lower than male sheep and goats.  
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Figure 3: Price trends of sheep prices in Atsbi market 
Source: AWDOoARD (2013) 
 
The price trends of goat in Atsbi market is described in figure 3. The price of castrate, buck, 
intact male and dam showed an increasing trend from 2009/10 to 2013/14. The price of doe 
showed an increasing trend from 2009/10 to 2012/13 but decreased in 2013/14. 
 
 
Figure 4: Price trends of goats in Atsbi market 
Source: AWDOoARD (2013) 
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The price trends of sheep in Adwa market is described in figure 4. The price of castrate, ram and 
dam showed an increasing trend from 2009/10 to 2011/12 but decreased in 2012/13 and later 
increased in 2013/14. The price of ewe and intact male showed an increasing trend from 2009/10 
to 2013/14 but slowly.  
 
Figure 5: Price trends of sheep in Adwa market 
Source: ADOoARD (2013) 
 
 
Figure 6: Price trends of goats in Adwa market 
Source: ADOoARD (2013) 
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The price trends of goat in Adwa market is described in the above figure 5. The price of castrate 
showed an increasing trend from 2009/10 to 2012/13 but decreased in 2013/14. The price of doe, 
dam and intact male showed an increasing trend from 2009/10 to 2013/14 but slowly. The price 
of buck showed a decreasing trend from 2009/10 to 2010/11, then increased in 2011/12 but 
decreased in 2012/13 and later increased in 2013/14. 
 
4.3.2. Marketing constraints 
Major marketing constraints of sheep and goats reported by the households of the study areas are 
described in Table 17. These are seasonality of markets and low market prices (43%), seasonality 
of markets (18%) and seasonality of markets, lack of market and price information (13%) and 
excessive tax (8%). The remaining problems reported were lack of access to attractive market 
prices and illegal brokers or dealers (9%). However, about 9% of the households reported that no 
marketing constraint or problem. Hence, the proportion of major marketing constrains of sheep 
and goats between the study districts were statistically significant different at 1% level.  
 
Table 17: Major marketing constraints of sheep and goats across the study areas 
Constraints  Proportion  χ2- statistics 
Atsbi-Wemberta Adwa Both 
Excessive tax  16.0 0.00 8.0  
 
 
 
 
30.1455*** 
 
Seasonality of markets  6.0 30.0 18.0 
Seasonality of markets and low 
market prices  
48.0 38.0 43.0 
Seasonality of markets and lack 
of market and price information  
22.0 4.0 13.0 
No marketing constraint/ problem  6.0 12.0 9.0 
Illegal brokers, lack of access to 
attractive market prices, lack of  
market and price information and 
low market prices  
2.0 16.0 9.0 
*** indicates significant at 1% level         N=100 
Source: Computed from survey result (2014) 
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4.4. Characteristics Buyers and Sellers  
Table 18: Distribution of sheep buyers and sellers characteristics and purpose of purchase  
Variable  Atsbi (%) Adwa (%) Both (%) χ2- statistics 
Sex of the buyer     
0.2303  Female  10.0 12.7 11.2 
 Male  90.0 87.3 88.8 
Literacy status of the buyer      
4.9035**  Illiterate  24.3 9.1 17.6 
 Literate  75.7 90.9 82.4 
Sex of seller     
1.1655  Female  20.0 12.7 16.8 
 Male  80.0 87.3 83.2 
Buyer type      
48.2025***  Farmer 75.1 20.0 51.2 
 Consumer  7.1 61.8 31.2 
 Middlemen 
 (assemblers and traders) 
17.2 18.2 17.6 
Seller type      
 
13.2344*** 
 Farmer  95.7 72.7 85.6 
 Farmer-trader 1.4 7.3 4.0 
 Middlemen (assemblers 
 and traders) 
2.9 20.0 10.4 
Purpose of purchase      
 
63.2434*** 
 Consumption  5.7 56.4 28.0 
 Resale 34.3 1.8 20.0 
 Restaurants  2.9 3.6 3.2 
 Rearing  55.7 16.4 38.4 
 Sacrifice and ceremonies  1.4. 21.8 10.4 
 **and *** indicates statistically significant at 5% and 1% level     N=125 
Source: Own computation (2014) 
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Distribution of sheep buyers and sellers‟ characteristics and purpose of purchase across the study 
markets are presented in the above (Table 18). From the overall study, the proportion of literate 
buyers was male (82.4%) while an illiterate buyer was (17.6%). Hence, there was statistically 
significant different at 5% level in proportion of literacy status of sheep buyers across the study 
markets. This implies literate sheep buyers were dominant over illiterate sheep buyers.  
 
From the overall study, the proportions of sheep buyer types were (51.2% farmers, 31.2% 
consumers and 17.3% middlemen/assembles and traders). Hence, there was statistically 
significant different at 1% level in proportion of sheep buyer types across the study markets. This 
implies farmer buyer types were dominant market actors over consumer and 
middlemen/assembler and trader buyer types. On the other hand, from the overall study, the 
proportions of sheep seller types were (85.6% farmers, 4% farmer-traders and 10.4% 
middlemen/assembles and traders). Hence, there was statistically significant different at 1% level 
in proportion of sheep seller types across the study markets. This implies farmer seller types were 
dominant market actors over consumer and middlemen/assembler and trader seller types. 
 
From the overall study, the proportions of sheep purpose of purchase were (28% for 
consumption, 20% for resale, 3.2% for restaurants, 38.4% for rearing and 10.4% for sacrifice and 
ceremonies). Hence, there was statistically significant different at 1% level in proportion of sheep 
purpose of purchase across the study markets. This implies sheep purchased for rearing purpose 
was dominant than for consumption, reselling, sacrifice and ceremonies and restaurants.  
 
Distribution of goat buyers and sellers‟ characteristics and purpose of purchase across the study 
markets are presented in (Table 19). From the overall study, the proportions of goat buyer types 
were (26.4% farmers, 44% consumers and 29.6% middlemen/assembles and traders). Hence, 
there was statistically significant different at 1% level in proportion of goat buyer types across 
the study markets. This implies consumer buyer types were dominant market actors over 
middlemen/assembler and trader and farmer buyer types. On the other hand, from the overall 
study, the proportions of goat seller types were (86.4% farmers, 7.2% farmer-traders and 6.4% 
middlemen/assembles and traders). Hence, there was statistically significant different at 10% 
level in proportion of goat seller types across the study markets. This implies farmer seller types 
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were dominant market actors over farmer-traders and middlemen/assembler and trader seller 
types. 
Table 19: Distribution of goat buyers and sellers characteristics and purpose of purchase  
Variable  Atsbi (%) Adwa (%) Both (%) χ2- statistics 
Sex of the buyer     
2.1405  Female  0.0 7.2 5.6 
 Male  100.0 92.8 94.4 
Literacy status of the buyer      
2.7113  Illiterate  14.3 5.2 7.2 
 Literate  85.7 94.8 92.8 
Sex of seller     
1.2291  Female  3.6 10.3 8.8 
 Male  94.4 89.7 91.2 
Buyer type      
28.5616***  Farmer 50.0 19.6 26.4 
 Consumer  0.0 56.7 44.0 
 Middlemen 
 (assemblers and traders) 
50.0 23.7 29.6 
Seller type     
 
4.8274* 
 Farmer  85.7 86.6 86.4 
 Farmer-trader 14.3 5.2 7.2 
 Middlemen (assemblers 
 and traders) 
0.0 8.2 6.4 
Purpose of purchase      
 
51.6716*** 
 Consumption  3.6 73.2 57.6 
 Resale 32.1 7.2 12.8 
 Restaurants  28.6 7.2 12.0 
 Rearing  32.1 5.2 11.2 
 Sacrifice and ceremonies  3.6 7.2 6.4 
*and *** indicates statistically significant at 10% and 1% level     N=125 
Source: Own computation (2014) 
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From the overall study, the proportions of goat purpose of purchase were (57.6% for 
consumption, 12.8% for resale, 12% for butchering and restaurants, 11.2% for rearing and 6.4% 
for sacrifice and ceremonies). Hence, there was statistically significant different at 1% level in 
proportion of goat purpose of purchase across the study markets. This implies goat purchased for 
consumption purpose was dominant than for reselling, butchering/restaurants, rearing and 
sacrifice and ceremonies. 
 
4.5. Characteristics of Sheep and Goats Marketed 
Age of animal was approximately estimated by examining the number and type of teeth 
arrangement and by discussing with the seller. Information on body conditions were graded into 
three categories (good, average and poor) based on the assessment of certain observable physical 
characteristics. Likewise, body sizes of the animal were also categorized as (small, medium and 
good) and tail-type (fat ramped or very fat, fat-tailed and thin-tailed). 
Distribution of sheep traits across the study markets are presented in (Table 20). From the overall 
study, the proportions of male purchased goats were (53.6%) while female purchased was 
(46.4%). Hence, there was statistically significant different at 1% level in proportion of sex of 
animal purchased across the study markets. This implies male purchased sheep were dominant 
over female sheep. From the overall study, the proportions of body size of the purchased sheep 
were (51.2% medium, 27.7% big and 21.6% small). Hence, there was statistically significant 
different at 10% level in proportion of body size of the purchased sheep across the study markets. 
This implies medium body sized purchased sheep were dominant over big and small body sized 
sheep. On the other hand, from the overall study, the proportions of body condition of the 
purchased sheep were (46.4% good, 45.6% average and 8% poor). Hence, there was statistically 
significant different at 1% level in proportion of body condition of the purchased sheep across 
the study markets. This implies good body condition purchased sheep were dominant over 
average and poor body condition sheep. 
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Table 20: Distribution of sheep traits across the study markets  
Variable  Atsbi (%) Adwa (%) Both (%) χ2- statistics 
Sex of animal      
14.4477*** 
 Female  61.4 27.3 46.4 
 Male  38.6 72.7 53.6 
Coat color       
 
7.2569 
 Red 47.2 38.2 43.2 
 White-mixed with other 
 colors 
25.7 18.2 22.4 
 Brown  12.9 32.6 21.6 
 Creamy-white 7.1 5.5 6.4 
 White  7.1 5.5 6.4 
Body size      
5.5726*  Small  28.6 12.7 21.6 
 Medium  50.0 52.7 51.2 
 Big 21.4 34.6 27.2 
Body condition      
39.9095***  Good 21.4 78.2 46.4 
 Average  67.2 18.2 45.6 
 Poor  11.4 3.6 8.0 
Tail type      
0.6973  Fat ramped or very fat 7.1 9.1 8.0 
 Fat-tailed 62.9 67.3 64.8 
 Thin-tailed  30.0 23.6 27.2 
*and *** indicates statistically significant at 10% and 1% level      N=125 
Source: Own computation (2014) 
 
Mean comparison of age of sheep buyer, animal and price of sheep per head across study markets 
are described in Table 21. The mean age of buyers in the studied markets, Atsbi and Adwa were 
found 40.74 and 45.38 years, respectively. This result indicates that there was a statistically 
significant difference at 5% level between the mean age of sheep buyers for Atsbi and Adwa 
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district markets. This implies as age of buyers increases, bargaining capacity of the buyer 
increases during animal purchasing.   
 
The mean price of sheep in Atsbi and Adwa markets were found (554.92 ETB) and (709.45 
ETB), respectively. This result indicates that there was a statistically significant difference at 1% 
level between the mean price of sheep for Atsbi and Adwa district markets. The low mean price 
of sheep in Atsbi district is attributed due to high supply of sheep to the market; hence it is sheep 
dominated area. From the pooled data, the average sheep prices during the study were (622.90 
ETB) and the minimum and maximum price of sheep were (260.00 and 1800.00 ETB), 
respectively. 
 
Table 21: Mean comparison of age of sheep buyer, animal and price of sheep per head  
Variable Mean t- statistics 
Atsbi Adwa Mean 
difference  
Age of the buyer (year) 40.74 45.38 42.78 1.9283** 
Age of animal (months) 22.23 20.65 21.53 -0.8669 
Price of goat per head 
ETB
 554.92 709.45 622.92 3.8741*** 
ETB: stands for Ethiopian Birr which is the Ethiopian Currency       N=125 
** and *** indicates statistically significant at 5% and 1% level 
Source: Own computation (2014) 
Distribution of goat traits across the study markets are presented in (Table 22). From the overall 
study, the proportions of body size of the purchased goats were (54.4% medium, 24.8% small 
and 20.6% big). Hence, there was statistically significant different at 5% level in proportion of 
body size of the purchased goats across the study markets. This implies medium body sized 
purchased goats were dominant over small and big body sized goats. On the other hand, from the 
overall study, the proportions of body condition of the purchased goats were (49.6% average, 
45.6% good and 4.8% poor). Hence, there was statistically significant different at 1% level in 
proportion of body condition of the purchased goats across the study markets. This implies 
average body condition purchased goats were dominant over good and poor body condition 
goats. 
 
66 
 
 
Table 22: Distribution of goat traits across the study markets  
Variable  Atsbi (%) Adwa (%) Both (%) χ2- statistics 
Sex of animal      
1.1821 
 Female  42.9 47.4 46.4 
 Male  57.1 56.6 53.6 
Coat color       
 
 
10.0379 
  
 Red 50.0 31.9 36.0 
 White-mixed with other 
 colors 
17.9 24.7 23.2 
 Brown  10.7 17.5 16.0 
 Black 7.1 5.2 5.6 
 White  0.0 6.2 4.8 
 Creamy-white 14.3 5.2 7.2 
 Gray  0.0 6.2 4.8 
 Red and black  0.0 3.1 2.4 
Body size      
6.1877**  Small  14.3 27.8 24.8 
 Medium  84.0 48.5 54.4 
 Big 10.7 23.7 20.8 
Body condition      
31.6620***  Good 3.6 57.7 45.6 
 Average  96.4 36.1 49.6 
 Poor  0.0 6.2 4.8 
** and *** indicates statistically significant at 5% and 1% level      N=125 
Source: Own computation (2014) 
 
Mean comparison of age of goat buyer, animal and price of goats per head across study markets 
are described in Table 23.The mean age of buyers in the studied markets, Atsbi and Adwa were 
found 36.75 and 40.86 years, respectively. This result indicates that there was a statistically 
significant difference at 5% level between the mean age of goat buyers for Atsbi and Adwa 
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district markets. This implies as age of buyers increases, bargaining capacity of the buyer 
increases during animal purchasing.   
 
The mean price of goat per head in Atsbi and Adwa markets were found (597.50 ETB) and 
(700.62 ETB), respectively. This result indicates that there was a statistically significant 
difference at 5% level between the mean price of goat for Atsbi and Adwa district markets. The 
low mean price of goat per head in Atsbi district is attributed due to the buyer types (farmers) 
was higher than other buyer types; hence the farmers were purchased small sized and low animal 
prices. From the pooled data, the average goat prices during the study were (677.50 ETB) and the 
minimum and maximum prices of goat were (280.00 and 2100.00 ETB), respectively. 
 
Table 23: Mean comparison of age of goat buyer, animal and price of goats per head  
Variable Mean t- statistics 
Atsbi Adwa Mean 
difference  
Age of the buyer (year) 36.75 40.86 39.94 1.7969** 
Age of animal (months) 23.46 22.51 22.72 -0.3911 
Price of goat per head 
ETB
 597.50 700.62 677.52 2.0724** 
ETB: Stands for Ethiopian Birr which is the Ethiopian Currency     N=125 
** indicates statistically significant at 5% level. 
Source: Own computation (2014) 
4.6. Determinants of Sheep and Goats Prices (Econometrics Results)  
Although sheep and goats are grouped under small-ruminant category, certain physical traits of 
the two species are quite different and the effects of different traits on the prices of the transacted 
animals could not be easily estimated in the model. Therefore, separate models were fitted for 
sheep and goats, which gave better fit of the hedonic model. Besides, interaction term such as age 
animal square was introduced in the hedonic model for age of animal in order to capture the price 
premium or penalty for over aged sheep and goats.    
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4.6.1. Determinants of sheep prices 
The parameter estimates of the hedonic model of sheep prices using HCCM and OLS regressions 
are presented in (Table 24). The table summarizes the coefficients of the variables used in the 
model, and the standard errors of OLS and heteroskedasticity consistent (HC2 and HC3) 
estimations.  
 
Heteroskedasticity consistent estimations were used as an adjustment to the ordinary least square 
(OLS) model hence in cross-sectional and small sample price data heteroskedasticity is inevitable 
or expected. As expected, the OLS standard errors were found to be generally lower than the 
standard errors of HC2 and HC3 for all variables except for some variables in HC2 and HC3 
hedonic model of sheep prices. However, the standard errors of all explanatory variables in HC3 
were increased and greater than OLS and HC2 except one variable. The standard error for 
restaurants purpose was higher in OLS than HC3 and HC2. However, the standard errors of sex of 
seller was equal in HC3 and OLS but lower in HC2, and the standard errors for resale purpose was 
higher in HC3 but equal in HC2 and OLS.  Hence, the t-values of the OLS coefficients are inflated 
or overestimated, possibly leading to erroneous rejections of the null hypothesis and could not be 
consistent for inferences or conclusions. Between HC2 and HC3, the standard errors in HC2 were 
found to be lower than that of HC3. In case of this condition, MacKinnon and White (1985) 
concluded that HC3 outperforms HC2. Therefore, in this hedonic model of sheep prices, t-values 
based on standard errors generated by HC3 estimation were used for inferences. 
 
Because of the changes in standard errors in OLS, HC2 and HC3 regression results, significant 
variables in OLS become insignificant and the significance levels of the variables have also been 
changed in HC2 and HC3. In sheep price estimation, consumer one of the buyer types was 
significant at 5% level in OLS but the significance level in HC2 changed to 10% and becomes 
insignificant in HC3. Middlemen (assembler and trader) one of the buyer types was significant at 
10% level in OLS and HC2 but becomes insignificant in HC3. One of purpose of purchase (for 
restaurants) was significant at 10% level in OLS but the significance level in HC2 and HC3 
changed to 5%. Age of animal square was significant at 1% level in OLS and HC2 but the 
significance level in HC3 changed to 5%. Medium body sized sheep was significant at 5% level 
in OLS and HC2 but the significance level in HC3 changed to 10%. Big body sized sheep was 
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significant at 1% level in OLS and HC2 but the significance level in HC3 changed to 5%. Average 
body condition sheep was significant at 5% level in OLS and HC3 but the significance level in 
HC2 changed to 1%. Thin-tailed sheep was significant at 5% level in OLS and HC3 but the 
significance level in HC2 changed to 1%.    
 
After estimation of the hedonic price model of sheep, OLS assumptions were performed for the 
regression to check the presence of heteroskedasticity, model specification error test and 
multicollinearity. Breusch-pagan/Cook-Weisberg test for heteroskedasticity rejected the 
hypothesis of constant variance at 10% level of significance. This implies assumption of 
homogeneity of variance is violated to estimate the parametric model using OLS (Appendix 1).  
 
Ramsey‟s Regression Equation Specification Error Test (RESET) of the hypothesis of no omitted 
variables implied non-rejection of the (null) hypothesis. Hence, the model specification test with 
the H0 (null) hypothesis that the model has no omitted variables generated an F (3, 95) value of 
2.31 which is below the critical value of 2.65 at α = 0.05 implying non-rejection of the null 
hypothesis that there are no omitted relevant explanatory variables in the model (Appendix Table 
1). A test on the variance inflation factor (VIF) rejected linear correlation among independent 
variables since the VIF obtained (5.48) is less than the rule of thumb, maximum value of 10 
(Leahly, 2001), (Appendix Table 3). Shapiro-Wilk test and normal probability plot (NPP) test for 
normality of data were also performed and both confirms that normality of the distribution of 
dependent variable (price of sheep) which are consistent with theoretical framework and 
functional form of hedonic models (Appendix Table 2 and Appendix Figure 1). Kernel density 
estimates of body size, body condition, tail type and age of sheep were also performed (Appendix 
Figure 3-6). 
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Table 24: Estimation results of OLS and Heteroskedasticity consistent hedonic model of sheep 
prices 
Variables Coefficients OLS SE HC2  SE HC3 SE 
Constant
a
 5.784*** 0.219 0.219 0.257 
District market place     
 Adwa 0    
 Atsbi 0.105 0.074 0.068 0.079 
Age of the buyer  -0.0014 0.0016 0.0015 0.0017 
Sex of the buyer      
 Female 0    
 Male 0.011 0.074 0.083 0.099 
Literacy status of the buyer      
 Illiterate  0    
 Literate  -0.034 0.062 0.056 0.064 
Buyer type     
 Farmer 0    
Consumer  0.133 0.066 0.069 0.081 
Middlemen (assembler and trader)  0.137 0.072 0.079 0.091 
Seller type     
 Farmer 0    
Farmer-trader 0.062 0.108 0.146 0.178 
 Middlemen (assembler and trader) 0.081 0.075 0.097 0.109 
Sex of seller      
 Female 0    
 Male 0.034 0.059 0.052 0.059 
Purpose of purchase      
 Consumption 0    
 Resale -0.133 0.083 0.083 0.096 
 Restaurants -0.279** 0.145 0.119 0.135 
 Rearing  -0.104 0.077 0.074 0.086 
 Sacrifice and ceremonies  0.102 0.078 0.084 0.098 
Sex of animal      
 Female 0    
 Male 0.056 0.059 0.052 0.062 
Age of animal (months) 0.054*** 0.013 0.016 0.019 
Age of animal square  -0.001** 0.0002 0.0003 0.0004 
Coat color      
 Red 0    
 White-mixed with other color  0.027 0.053 0.052 0.059 
 Brown  -0.012 0.058 0.055 0.063 
 Creamy-white  -0.066 0.088 0.111 0.134 
 White  0.009 0.091 0.105 0.124 
Body size      
 Small 0    
Medium  0.146* 0.067 0.068 0.080 
Big  0.246** 0.081 0.089 0.105 
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Table 24: Continued      
Variables Coefficients OLS SE HC2  SE HC3 SE 
Body condition     
 Good 0    
Average  -0.146** 0.057 0.053 0.060 
Poor  -0.121 0.099 0.091 0.106 
Tail type      
 Fat ramped or very fat 0    
Fat tailed  -0.168** 0.081 0.072 0.084 
Thin tailed  -0.227** 0.090 0.078 0.092 
Number of observation (N) =125  
F- statistic (26, 98) = 12.01***    
R
2 
= 0.7071 
*, ** and *** indicates significant at 10%, 5% and 1% level, respectively based on HC3 SE. 
Dependent variable = Log transformed (ln) price of sheep,   a: Natural log (ln) value of the 
constant term,   SE= Standard Error, OLS = Ordinary Least Squares, HC2 = Heteroskedasticity 
Consistent- 2 and HC3= Heteroskedasticity Consistent- 3. 
  
Results of analysis of determinants of market prices of sheep revealed that age of animal, age of 
animal square, medium and big body sized sheep, average body condition sheep, fat-tailed and 
thin-tailed sheep and purpose of purchase of sheep (for restaurants) were statistically significant 
and with the expected signs of coefficients. But district market place, age of the buyer, sex of the 
buyer, literacy status of the buyer, buyer type, seller type, sex of seller, sex of animal and coat 
color were found to be statistically insignificant i.e their effect on sheep prices is not different 
from zero. Therefore, the following sections are devoted for discussions on the implications of 
those variables that were significantly determining or affecting sheep prices in eastern and central 
zones of Tigray particularly Atsbi and Adwa district markets. 
 
Age of animal: As hypothesized, age of animal had significantly and positively influenced prices 
of sheep at 1% level and hence attracted 5.4% higher premium price. In other words, an increase 
in age of sheep by one month increases the price of sheep by 5.4 units. The result obtained here is 
consistent with the findings of Gezahegn et al. (2006) and confirms that other things being equal, 
age had significant influence on sheep prices. Tekelwold et al. (2009), also confirms that prices 
are highest for matured sheep relative to the immature and young sheep. Another finding by 
Terfa et al. (2013), also confirms that age significantly and positively influenced price of sheep.   
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Age of animal square (AGEAN
2
): As hypothesized, age of animal square was found 
significantly and negatively influenced prices of sheep at 5% level implying that price per animal 
increased with age but declined for older or over matured sheep, hence received 0.1% less 
premium price. The result obtained here is consistent with the findings of Gezahegn et al. (2006) 
and confirms that age square was significantly and negatively influenced price of sheep. That is, 
price per animal increased with age but declined for older or over matured sheep. Terfa et al. 
(2013), also confirms that age square influenced sheep price significantly and negatively 
implying that sheep command a higher price up to a very old age and the price will fall down as 
age goes up in central Ethiopia.  
 
Body size: Body size was another trait of sheep that affected market prices of sheep. As 
hypothesized, both big and medium body sized sheep were found significantly and positively 
influenced prices of sheep at 1% level and received higher premium prices. Hence, sheep with a 
big and medium body size were found to fetch about 24.6% and 14.6%, respectively higher 
premium price compared to baseline category (small sized sheep). This is a clear indication of 
the interests of sheep keepers/buyers of the study areas and confirms the findings of Kassie et al. 
(2011a), body size was found to be a very important determinant of cattle prices, with big and 
medium size having a price premium of about 18% and 3%, respectively over small ones. Terfa 
et al. (2013) also confirms that sheep with large body size receive higher prices and hence sheep 
with large body size were found to fetch about 15.8% higher price premium compared with small 
sized sheep.   
 
Body condition: Body condition was another trait of sheep that affected market prices of sheep. 
As hypothesized, average body condition sheep was found significantly and negatively 
influenced prices of sheep at 1% level and received less premium prices. Hence, sheep with 
average condition was found to fetch 14.6 % less premium price compared to baseline category 
(good body condition sheep). The result obtained here is also consistent with the findings of 
Gezahegn et al. (2006) and confirms that there was significant price penalty as body condition of 
sheep became poorer compared to good condition. 
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Tail type: Tail type was another trait of sheep that affected market prices of sheep. As 
hypothesized, both fat-tailed and thin-tailed sheep were found significantly and negatively 
influenced prices of sheep at 1% level and received low prices. Hence sheep with fat-tailed and 
thin-tailed were found to fetch 16.8% and 22.7%, respectively less premium price compared to 
baseline category (fat-ramped or very fat sheep). The result obtained here is consistent with the 
findings of Gezahegn et al. (2006), other things being equal compared to fat ramped sheep, those 
thin or fat-tailed commanded significantly lower prices. Besides, Terfa et al. (2013) confirms that 
sheep with thin and long tail and thin and medium length tail received 8% and 11.5% less price, 
respectively compared to long and fat tailed sheep.  
 
Purpose of purchase: As hypothesized, among purpose of purchases, sheep purchased for 
restaurants purpose was found significantly and negatively influenced prices of sheep at 5% level 
and received low prices. Hence, sheep purchased for restaurants received 27.9% less premium 
price compared to baseline category (for consumption purpose). One possible reason is that 
restaurant buyers had bargaining capacity than consumption buyers. However, the result obtained 
here is inconsistent with the findings of Terefe et al. (2012), hence sheep bought for slaughter 
earned significantly higher prices. 
 
4.6.2. Determinants of goat prices 
The parameter estimates of the hedonic model of goat prices using HCCM and OLS regressions 
are presented in (Table 25). The table summarizes the coefficients of the variables used in the 
model, and the standard errors of OLS and heteroskedasticity consistent (HC2 and HC3) 
estimations.  
 
Heteroskedasticity consistent estimations were used as an adjustment to the ordinary least square 
(OLS) model hence in cross-sectional and small sample price data heteroskedasticity is inevitable 
or expected. As expected, the OLS standard errors were found to be generally lower than the 
standard errors of HC2 and HC3 for all variables except for some variables in HC2 and HC3 
hedonic model of goat prices. However, the standard errors of all explanatory variables in HC3 
were increased and greater than OLS and HC2 except six variable. The standard errors of district 
market place, farmer-trader seller type, white color, creamy-white color, red and black color, and 
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average body condition goats were higher in OLS than HC3 and HC2. However, the standard 
error of age of animal was equal in HC3 and OLS but lower in HC2. Hence, the t-values of the 
OLS coefficients are inflated or overestimated, possibly leading to erroneous rejections of the 
null hypothesis and could not be consistent for inferences or conclusions. Between HC2 and HC3, 
the standard errors in HC2 were found to be lower than that of HC3. In case of this condition, 
MacKinnon and White (1985) concluded that HC3 outperforms HC2. Therefore, in this hedonic 
model of goat prices, t-values based on standard errors generated by HC3 estimation were used 
for inferences. 
 
Because of the changes in standard errors in OLS, HC2 and HC3 regression results, significant 
variables in OLS become insignificant and the significance levels of the variables have also been 
changed in HC2 and HC3. In the goat price estimation, district market place was significant at 5% 
level in OLS and HC3 but the significance level in HC2 changed to 1%. Consumer buyer type 
was significant at 5% level in OLS but becomes significant 10% in HC2 and become insignificant 
in HC3. Farmer-trader, one of the seller types was significant at 5% level in OLS and HC3 but the 
significance level become at 1% level in HC2 estimations. Middlemen (assembler and trader) one 
of the seller types was significant at 10% level in OLS and HC3 but the significance level become 
at 5% level in HC2 estimations. Animals purchased for sacrifice and ceremonies were significant 
at 5% level in OLS but the significance level become at 10% level in HC2 but become 
insignificant in HC3 estimations. Sex of animal was significant at 1% level in OLS but become 
significant at 5% level in HC2 and HC3 estimations. Average body condition goat was 
insignificant in OLS but the significance level in HC2 and HC3 changed to 10%. Poor body 
condition goat was significant at 1% level in OLS and HC2 but the significance level in HC3 
changed to 5%.  
 
After estimation of the hedonic price model of goats, OLS assumptions were performed for the 
regression to check the presence of heteroskedasticity, model specification error test and 
multicollinearity. Breusch-pagan/Cook-Weisberg test for heteroskedasticity rejected the 
hypothesis of constant variance at 5% level of significance. This implies assumption of 
homogeneity of variance is violated to estimate the parametric model using OLS (Appendix 4). 
Ramsey‟s Regression Equation Specification Error Test (RESET) of the hypothesis of no omitted 
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variables implied non-rejection of the (null) hypothesis. Hence, the model specification test with 
the H0 (null) hypothesis that the model has no omitted variables generated an F (3, 94) value of 
2.47 which is below the critical value of 2.65 at α = 0.05 implying non-rejection of the null 
hypothesis that there are no omitted relevant explanatory variables in the model (Appendix Table 
4).  
 
A test on the variance inflation factor (VIF) rejected linear correlation among independent 
variables since the VIF obtained (5.50) is less than the rule of thumb, maximum value of 10 
(Leahly, 2001), (Appendix Table 6). Shapiro-Wilk test and normal probability plot (NPP) test for 
normality of data were also performed and both confirms that normality of the distribution of 
dependent variable (price of goats) which are consistent with theoretical framework and 
functional form of hedonic models (Appendix Table 5 and Appendix Figure 2). Kernel density 
estimates of body size, body condition, tail type and age of sheep were also performed (Appendix 
Figure 7-9). 
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Table 25: Estimation results of OLS and heteroskedasticity consistent hedonic model of goat 
prices 
Variables Coefficients OLS SE HC2  SE HC3 SE 
Constant
a
 5.733*** 0.172 0.167 0.196 
District market place     
 Adwa 0    
 Atsbi -0.136** 0.064 0.051 0.058 
Age of the buyer  0.002 0.0017 0.0019 0.0021 
Sex of the buyer      
 Female 0    
 Male -0.063 0.082 0.089 0.108 
Literacy status of the buyer      
 Illiterate  0    
 Literate  0.110 0.081 0.075 0.089 
Buyer type     
 Farmer 0    
Consumer  0.116 0.057 0.063 0.072 
Middlemen (assembler and trader)  0.057 0.061 0.060 0.069 
Seller type     
 Farmer 0    
Farmer-trader 0.203** 0.086 0.069 0.085 
 Middlemen (assembler and trader) 0.137* 0.075 0.066 0.076 
Sex of seller      
 Female  0    
 Male  -0.048 0.065 0.058 0.069 
Purpose of purchase      
 Consumption  0    
 Resale 0.042 0.072 0.086 0.099 
 Restaurants and butchering 0.163** 0.079 0.069 0.081 
 Rearing  0.027 0.079 0.076 0.087 
 Sacrifice and ceremonies  0.211 0.084 0.124 0.144 
Sex of animal      
 Female  0    
 Male  0.125** 0.045 0.052 0.058 
Age of animal  0.024** 0.011 0.009 0.011 
Age square  -0.0003 0.0002 0.0002 0.0002 
Coat color      
 Red 0    
 White-mixed with other color  0.015 0.049 0.046 0.051 
 Brown  0.066 0.055 0.065 0.075 
 Black  -0.099 0.082 0.081 0.094 
 White  -0.123 0.100 0.079 0.094 
 Creamy-white  0.044 0.073 0.057 0.066 
 Gray  -0.029 0.088 0.077 0.091 
 Red and black  0.028 0.117 0.078 0.096 
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Table 25: Continued     
Variables  Coefficients OLS SE HC2  SE HC3 SE 
Body size     
 Small 0    
Medium  0.191*** 0.052 0.043 0.049 
Big  0.379*** 0.071 0.068 0.077 
Body condition     
 Good 0    
Average  -0.067* 0.044 0.034 0.039 
Poor  -0.308** 0.092 0.115 0.137 
Number of observation (N) =125  
F (27, 97) = 9.64***    
R
2 
= 0.7166 
*, ** and *** indicates significant at 10%, 5% and 1% level,  respectively based on HC3 standard 
errors (SE). Dependent variable = Log transformed (ln) price of goat,   a: natural log (ln) value of 
the constant term,    SE= Standard Error, OLS = Ordinary Least Square, HC2= Heteroskedasticity 
Consistent- 2 and HC3= Heteroskedasticity Consistent- 3.  
 
Results of analysis of determinants of market prices of goat revealed that sex of animal, age of 
animal, medium and big body sized goat, average and poor body condition goat, farmer-trader 
and middlemen (assembler and trader) seller types, buyers purpose of purchase (for restaurants 
and butchering) and district market place were statistically significant and with the expected 
signs of coefficients. But age of the buyer, sex of the buyer, literacy status of the buyer, buyer 
type, sex of seller, age of animal square and coat color were found to be statistically insignificant 
i.e. their effect on sheep prices is not different from zero. Therefore, the following sections are 
devoted for discussions on the implications of those variables that were significantly determining 
or affecting goat prices in eastern and central zones of Tigray, particularly Atsbi and Adwa 
district markets. 
 
Sex of animal: As hypothesized, among the purchased sex of goat other things being equal, price 
per animal was significantly and positively affected prices of male goats at 5% level and attracted 
12.5% higher premium prices compared to prices of the baseline category (female goats). In 
other words, price of indigenous goats increased by one unit if the purchased animal was male. 
The result obtained here is also consistent with the findings of Gezahegn et al. (2006), other 
things being equal; price per animal was significantly higher for male goats compared to female 
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goats. Because most marketed females were over aged animals which passed their productive age 
and consumers not preferred to slaughter female goats due to the possibility of pregnancy. 
Besides, male goats were preferred than female goats because of caracas quality. Muhammad et 
al. (2011), confirms that other things being equal, price per animal was significantly higher for 
males as compared to female goats. 
 
Age of animal: As hypothesized, age of animal which was measured in months based on teeth 
arrangement was significantly and positively influenced prices of goats at 5% level and hence 
attracted 2.4% higher premium price. In other words, an increase in age of indigenous goats by 
one month increases the price of sheep by 2.4 units. The result obtained here is consistent with 
the findings of Gezahegn et al. (2006) and confirms that other things being equal, age had 
significant influence on goat prices. Tekelwold et al. (2009), also confirms that prices are highest 
for matured goats relative to the immature and young goats. However, age of animal square was 
influenced prices of indigenous goats negatively but statistically insignificant.  
 
Body size: Body size was another trait of goats that affected market prices of goats. As 
hypothesized, both big and medium body sized goats were found significantly and positively 
influenced prices of goats at 1% level and received higher premium prices. Hence, goats with a 
big and medium body size were found to fetch about 37.9% and 19.1%, respectively higher 
premium price compared to baseline category (small sized goats). This is a clear indication of the 
interests of goat keepers/buyers of the study areas and confirms the findings of Kassie et al., 
(2011a), body size was found to be a very important determinant of cattle prices, with big and 
medium size having a price premium of about 18% and 3%, respectively over small ones. Terfa 
et al. (2013) also confirms that sheep with large body size received higher prices and hence sheep 
with large body size were found to fetch about 15.8% higher premium price compared with small 
sized sheep.    
 
Body condition: Body condition was another trait of goats that affected market prices of goats. 
As hypothesized, average and poor body condition goats were found significantly and negatively 
influenced prices of goats at 10% and 5% level, respectively and received less premium prices. 
Hence, goats with average and poor body condition were found to fetch 6.7% and 30.8% less 
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premium price compared to baseline category (good body condition goats). The result obtained 
here is also consistent with the findings of Gezahegn et al. (2006) and confirms that there was 
significant price penalty as body condition of goats became poorer compared to good condition. 
However, Muhammad et al. (2011), reported that the estimated coefficients of body condition of 
goats had positive sign in the linear regression analysis and Asresu, (2014), also reported that 
goats that are marketed with good body condition command prices about 15.66% higher than 
those which are poor (base level) and 7% higher than those with average body condition.  
 
District market place: As hypothesized, district market places/location was significantly and 
negatively influenced prices of goats at 5% level; hence Atsbi market attracted 13.6% less 
premium prices compared to baseline category (Adwa market). In other words, as district market 
place changed from Atsbi to Adwa market, prices of goats decreased by 13.6%. This is because 
Adwa district had high potential for goat population and hence high supply. The result obtained 
here is also consistent with the findings of Terfa et al. (2013), among the market location 
dummies, sheep in Harato attracted a lower price compared with Shambu. This is likely due to 
the relatively high potential for sheep population in the Harato area and hence high supply. 
These results imply that smallholder goats‟ keepers would benefit if they carefully choose market 
places.  
 
Seller type: In the studied areas, types of sellers were found important determinants of market 
prices of goats. As hypothesized, farmer-trader and middlemen (assemblers and traders) were 
found significantly and positively influenced prices of goats at 5% and 10% level, respectively 
and received higher premium prices. Hence, goats sold by farmer-trader and middlemen 
(assemblers and traders) received 20.3% and 13.7%, respectively higher premium prices 
compared to baseline category (farmer). The result obtained here is also consistent with the 
findings of Gezahegn et al. (2006) and confirms that farmers received significantly lower prices 
than traders, because farmers operate at the bottom end of the market chain whereas farmer-
traders and middlemen being profit motivated, may try to charge the highest price possible in any 
bargain. However, Teklewold et al., (2009), reported that controlling other factors, the result 
shows that significantly lower prices are offered by cooperatives and collectors for goats. 
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Purpose of purchase: As hypothesized, goats purchased for butchering and restaurants purpose 
were found significantly and positively influenced prices of goats at 5% level and received 
higher premium prices. Hence, goats purchased for butchering and restaurants received 16.3% 
higher premium prices compared to baseline category (for consumption purpose). One possible 
reason is that butchers/restaurant buyers bought goats having large and quality meat, may try to 
pay high price for the quality animals. This finding is in line with Terefe et al. (2012), animals 
(sheep) bought for slaughter earned significantly higher price than those purchased for breeding 
and fattening. However, the report by (Jabbar,1998), indicates that butchers/caterers paid 
significantly lower prices and those purchasing for festivals paid higher prices than prices paid 
by farmers for rearing. 
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5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
5.1. Summary and Conclusions 
This study was aimed to analyze the revealed preference or demand analysis for indigenous 
sheep and goat traits considered by the buyers in eastern and central Tigray, particularly in Atsbi 
and Adwa district markets. The specific objectives were to characterize the existing attributes of 
sheep and goat considered by buyers, to assess the existing sheep and goat production and 
marketing systems of the study areas and to identify valuable traits and idiosyncratic factors 
determining market prices of sheep and goats. The data were collected from individual interview 
using pre-tested semi-structure questionnaires. The analysis was made using descriptive statistics 
and econometric model using STATA software (version 11.0).  In this study two types of 
respondents were used (sheep and goat buyers for the hedonic pricing and sheep and goat 
producer farm households to address objective number 2, that is to assess sheep and goats 
production and marketing systems of the study areas so as to give context for hedonic pricing). 
 
Using the revealed preference analysis framework and hedonic price method, the study 
determined the level of influence of traits of sheep and goats, characteristics sellers and other 
factors in the markets on actual prices paid per head of the animal. As heteroscedasticity is 
common in cross-sectional data and small sample data, alternative estimations, mainly 
heteroscedasticity consistent formulations, were employed in addition to OLS estimation. A total 
of 250 sample sizes of animals were used through multi-stage sampling techniques, hence simple 
linear semi-log hedonic pricing model was fitted to a sample of 125 sheep and 125 goats 
separately for which data were collected randomly from actual transactions accomplished in the 
two district markets namely Atsbi and Adwa. Besides, multi-stage sampling techniques were 
used to obtain 100 sheep and goats producer farm households (50 farmers from each district). 
Both primary and secondary data were collected to describe the sheep and goat production and 
marketing systems of Atsbi-Wemberta and Adwa districts.  
 
From results of descriptive analysis of sheep and goats producer farm households, small-
ruminant producers mainly kept sheep and goats for income sources, meat and manure and 
slightly for milk, social and cultural functions, saving and risk distribution with other animals in 
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Atsbi-Wemberta and Adwa districts. The criteria used by the households to select rams were 
body conformation, performance history and to some extent coat color. The common sources of 
breeding males (rams and bucks) were from their own stock and neighbors. This indicates 
breeding programs rigorously needs to consider the animal traits preferred by the small-ruminant 
producers. 
 
Majority of the households practiced fattening sheep and goat for target market seasons mainly 
Ethiopian New Year festival, Christmas and Easter. Therefore, targeting the seasonal market 
demands and consumer preferences could largely benefit small-ruminant producers and requires 
planned breeding, fattening and management. The households preferred to purchase sheep and 
goats during crop harvesting and planting.  
 
The major production constraints that hinder sheep and goat flock size and production in the 
study areas were prevalence of diseases and parasites, feed and grazing land shortages and 
drought. While the major marketing constraints were seasonality of markets and low market 
prices. Hence, further systematic study for sheep and goat production and marketing systems 
should be done so as to plan and design appropriate research strategies and development facilities 
that will be applicable to specific production and marketing systems. 
 
From the descriptive analysis of sheep and goats traits, buyers and sellers characteristics and 
market dummies, the highest proportions of market participants were male buyers and sellers 
both for sheep and goats as compared to female buyers and sellers in the observed two markets. 
This implies that female buyers and sellers were fewer participants particularly in sheep and goat 
marketing in the studied markets. Among the sheep buyers, literate buyers were dominant over 
illiterate buyers. 
 
During the survey period (October to November, 2014), the mean price of sheep purchased per 
head was (554.92 ETB) while for goats price per head was (597.50 ETB) at Atsbi market. The 
low mean price of sheep per head in Atsbi district was attributed due to high supply of sheep to 
the market; hence it is sheep dominated area. On the other hand, the mean price of sheep 
purchased per head was (709.45 ETB) while for goats price per head was (700.62 ETB) at Adwa 
83 
 
 
market. The low mean price of goat per head in Atsbi district was attributed due to the buyer 
types (farmers) was higher than other buyer types; hence the farmers purchased small sized and 
low animal prices. And from the pooled data, mean price of sheep per head was (622.92 ETB) 
while for goats price per head was (677.52 ETB).  
 
The mean age of sheep buyers was 43 years while age of goats‟ buyers was 40 years. Among 
sheep buyer types, most market participants were farmers while for goats were consumers. 
Among seller types, farmers were the most actors participating in the markets both for sheep and 
goats. In the observed markets most sheep were purchased for rearing purposes while goats were 
purchased for consumption purposes.  
 
The proportion of male purchased sheep were higher than females implying that female sheep are 
less frequently marketed as they are usually kept for reproduction or flock replacement and 
generating less cash income than male sheep. Among the purchased sheep and goats, medium 
body sized was higher in proportion than small and big sized. Among the purchased sheep, the 
highest proportions were good body condition followed by average and poor body condition 
while for goats the highest proportion was average body condition followed by good and poor 
body condition.  
 
From the results of hedonic model (econometrics analysis), shows that traits of sheep and goats 
were important determinants of actual prices observed than buyers‟ and sellers‟ characteristics, 
types of buyers and sellers or other factors. Among the most influential sheep traits in 
determining the prices paid in the studied markets were: age, age square, medium and big body 
size, average body condition, fat-tailed and thin-tailed were significant at 1%, 5%, 10%, 5%, 5%, 
5% and 5% level of probability, respectively. In case of goat, the most influential traits in 
determining the prices paid in the studied markets: sex, age, medium and big body size, average 
and poor body condition were significant at 5%, 5%, 1%, 1% , 10%  and 5% level of probability, 
respectively. 
 
Factors such as purpose of purchase of animal (for restaurant) was also significant at 5% level 
which was highly important in influencing the prices paid for sheep while factors influencing the 
prices paid for goats were district market place, purpose of purchase (for butchering and 
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restaurants), and farmer-trader and middlemen (assembler/trader) seller types were significant at 
5%, 5%, 5% and 10% level of probability, respectively.  
 
From sheep and goats price estimation, the R-squared value of the models are 0.7071 and 0.7166 
respectively, implying that the hedonic model explained about 70.7% and 71.7% of change in 
prices of sheep and goats in two district markets (Atsbi and Adwa) of eastern and central zones 
of Tigray, respectively.  
 
5.2. Recommendations  
 
Analysis of cross-sectional survey data based on 250 sample animals (125 sheep and 125 goats) 
in Atsbi and Adwa districts markets during the survey period (October to November, 2014) 
showed that prices of indigenous sheep and goats are determined by different factors. These 
factors are animal traits or attributes, sellers‟ characteristics and market dummies (market place 
and purpose of purchase of animals). 
 
The results of this study (hedonic price analysis of indigenous sheep and goats traits) provides 
input or information to sheep and goat producer farmers, breeders (researchers), policy-makers 
(breeding strategy designers) and industrialists (meat processors and exporters) so as to improve 
production and quality of the product according to the market demand and gives indications 
about the market (bargaining) price of sheep and goat to the buyers/sellers. This study will also 
serve as reference for researchers to embark upon similar researches in other parts of the country. 
Therefore, based on the findings of this study and reviewed literature, the following eight 
implications were recommended: 
 
1. Age of animal had significantly and positively influenced prices of sheep and goats, 
hence attracted higher premium prices. However, age square had significantly and 
negatively influenced prices of sheep implying price per animal increased with age but 
declined for older or over matured sheep, hence received less premium price. This implies 
sheep and goats producers should sale their animals when they are matured in order to get 
higher premium prices. Therefore, sheep and goat producers should have access to market 
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information so as to adjust their marketing activities accordingly. Besides, office of 
agriculture, institutions involved in agricultural marketing and promotion should provide 
training about animal production and marketing.  
 
2. Sex of animal (males) had significantly and positively affected prices of goats, hence 
attracted higher premium prices. This implies goat producers should sale male goats than 
female goats in order to get better premium prices. Therefore, sheep and goats breeding 
strategies of the government should work more on synchronization through breeders‟ i.e 
to provide hormone to female goats using sex fixer so as to produce male goats to supply 
to the market according the buyers demand.  
 
3. Body size (both big and medium body sized) of sheep and goats had significantly and 
positively influenced prices of sheep and goats, hence received higher premium prices. 
This is a clear indication of the interests of sheep and goats producers and buyers of the 
study areas. Therefore, sheep and goats producers should keep small sized sheep and 
goats until they grow and attain the required size of the market demand to get better 
premium prices. Besides, sheep and goats breeders should improve the required size of 
sheep and goats instead the producers keeping and selling small sized sheep and goats. 
 
4. Body condition (average body condition sheep) and (average and poor body condition 
goats) had significantly and negatively influenced prices of sheep and goats, hence 
received less premium prices. This implies sheep and goat producers should sale good 
body condition animals to get better premium prices. Therefore, office of agriculture 
should provide training on sheep and goats fattening and producers should supplement 
their animals with concentrates and improved forage species so as to have good body 
condition animals to get better premium prices.  
 
5. Tail type (both fat-tailed and thin-tailed) sheep had significantly and negatively 
influenced prices of sheep, hence received low prices. This implies sheep producers 
should sale fat ramped or very fay-tailed animals to get better premium prices. Therefore, 
sheep and goats producers should keep fat ramped or very fat-tailed sheep according the 
market demand to get better premium prices. Besides, sheep and goats breeders should 
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improve tail size of sheep instead the producers keeping and selling thin-tailed and fat-
tailed sheep.  
 
6. Seller type (both farmer-trader and middlemen/assemblers and traders) had significantly 
and positively influenced prices of goats, hence received higher premium prices. This 
implies farmer-traders and middlemen/assembler and trader seller types had better 
bargaining capacity over farmer sellers. Therefore; institutions involved in agricultural 
marketing and promotion should provide market information and training on marketing to 
capacitate bargaining capacity of goat seller farmers.  
 
7. Purpose of purchase (sheep purchased for restaurants purpose) had significantly and 
negatively influenced prices of sheep. This implies sheep producers should sale their 
animals for consumption buyers than restaurant buyers because restaurant buyers had 
bargaining capacity over consumption buyers. However, goats purchased for butchering 
and restaurants purposes had significantly and positively influenced prices of goats. This 
implies goat producers should sale to restaurant owners because butchers and restaurant 
buyers bought goats with large size and quality meat or first grade animals and goat 
sellers could get better premium prices. Therefore; institutions involved in agricultural 
marketing and promotion should provide training and market information about 
marketing to whom to sale their animals to get better premium prices. 
 
8. District market place/location had significantly and negatively influenced prices of goats. 
This result implies that smallholder goat producers would benefit if they carefully choose 
market places. Alternatively sheep and goat producers need to be linked to urban markets 
where there is high demand for goats could improve farmers‟ return from the system. 
Hence, communicating this information to producers can assist them to modify their 
production and marketing decisions to meet market expectations and thereby improve 
their competitiveness and profitability. 
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7. APPENDIX 
Appendix Table 1:  Heteroskedasticity and omitted variable tests of sheep price estimation  
1) Breusch-Pagan/Cook-Weisberg test for heteroskedasticity  
H0: Constant variance  
Variables: fitted values of lnpriceofsheep 
Chi2(1) = 3.16 
Prob > chi2 = 0.0756 
2) Ramsey RESET test using powers of the fitted values of lnpriceofsheep 
H0: model has no omitted variables 
F(3, 108) = 2.31 
Prob > F = 0.0813 
Source: Computed from STATA out puts (2015) 
 
Appendix Table 2: Shapiro-Wilk test for normality of data  
Variable Obs W V Z Prob > Z 
Price of sheep 125 0.89012 10.945 5.373 0.00000 
Source: Computed from STATA out puts (2015) 
 
Appendix Figure 1: Normal Probability Plot (NPP) test for natural log (ln) price of sheep 
 
Source: Computed from STATA out puts (2015) 
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Appendix Table 3: Multicollinearity test (VIF) for explanatory variables included in the hedonic 
model of sheep price estimation 
Variables VIF 1/VIF  
District market place (DMP) 3.77 0.265 
Age of the buyer (AGEB) 1.46 0.683 
Sex of the buyer (SEXB) 1.55 0.647 
Literacy status of the buyer (LITSTAB) 1.58 0.634 
Buyer type (BUYERTYPE)   
Consumer  2.63 0.380 
Middlemen (assembler and trader)  2.14 0.467 
Seller type (SELLERTYPE)   
Farmer-trader 1.27 0.786 
 Middlemen (assembler and trader) 1.50 0.668 
Sex of seller (SEXSE) 1.38 0.724 
Purpose of purchase (PURPUR)   
 Resale 3.13 0.319 
 Restaurants 1.84 0.545 
 Rearing  4.00 0.250 
 Sacrifice and ceremonies  1.61 0.621 
Sex of animal (SEXAN) 2.50 0.399 
Age of animal (AGEAN) (in months)  50.00 0.020 
Age animal square (AGEAN
2
) 45.73 0.022 
Coat color (COATCOLOR)   
 White-mixed with other color  1.38 0.723 
 Brown  1.64 0.611 
 Creamy-white  1.32 0.758 
 White  1.41 0.07 
Body size (BOSIZE)    
Medium  3.13 0.319 
Big  3.70 0.271 
Body condition (BOCOND)   
Average  2.25 0.444 
Poor  2.07 0.483 
Tail type (TAILTY)   
Fat tailed  4.22 0.237 
Thin tailed  4.54 0.220 
Mean VIF 5.84  
Source: Computed from STATA out puts (2015) 
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Appendix Table 4:  Heteroskedasticity and omitted variable tests of goat price estimation  
1) Breusch-Pagan/Cook-Weisberg test for heteroskedasticity  
H0: Constant variance  
Variables: fitted values of lnpriceofgoat 
Chi2(1) = 4.98 
Prob > chi2 = 0.0256 
2) Ramsey RESET test using powers of the fitted values of lnpriceofgoat  
H0: model has no omitted variables  
F(3, 107) = 2.47 
Prob > F = 0.0631 
Source: Computed from STATA out puts (2015) 
 
Appendix Table 5: Shapiro-Wilk test for normality of data  
Variable Obs W V Z Prob > Z 
Price of goats 125 0.80747 19.178 6.632 0.00000 
 Source: Computed from STATA out puts (2015) 
 
Appendix Figure 2: Normal Probability Plot (NPP) test for natural log (ln) price of goats 
 
Source: Computed from STATA out puts (2015) 
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Appendix Table 6: Multicollinearity test (VIF) for explanatory variables included in the hedonic 
model of goat price estimation 
Variables VIF 1/VIF  
District market place (DMP) 2.67 0.374 
Age of the buyer (AGEB) 1.33 0.749 
Sex of the buyer (SEXB) 1.34 0.748 
Literacy status of the buyer (LITSTAB) 1.64 0.609 
Buyer type (BUYERTYPE)   
Consumer  3.00 0.333 
Middlemen (assembler and trader)  2.87 0.349 
Seller type (SELLERTYPE)   
Farmer-trader 1.83 0.546 
 Middlemen (assembler and trader) 1.26 0.793 
Sex of seller (SEXSE) 1.25 0.800 
Purpose of purchase (PURPUR)   
 Resale 2.17 0.462 
 Restaurants and butchering 2.47 0.405 
 Rearing  2.33 0.428 
 Sacrifice and ceremonies  1.58 0.633 
Sex of animal (SEXAN) 1.91 0.523 
Age of animal (AGEAN) (in months) 52.28 0.019 
Age animal square (AGEAN
2
) 49.81 0.020 
Coat color (COATCOLOR)   
 White-mixed with other color  1.60 0.624 
 Brown  1.53 0.653 
 Black  1.32 0.757 
 White  1.71 0.586 
 Creamy-white  1.35 0.739 
 Gray  1.33 0.751 
 Red and black  1.19 0.839 
Body size (BOSIZE)    
Medium  2.45 0.408 
Big  3.13 0.319 
Body condition (BOCOND)   
Average  1.82 0.549 
Poor  1.44 0.696 
Mean VIF 5.50  
Source: Computed from STATA out puts (2015) 
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Appendix Figure 3: Kernel density estimate of body size of sheep  
 
Source: Computed from STATA out puts (2015) 
 
Appendix Figure 4: Kernel density estimate of body condition of sheep  
 
Source: Computed from STATA out puts (2015) 
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Appendix Figure 5: Kernel density estimate of tail types of sheep  
 
Source: Computed from STATA out puts (2015) 
 
Appendix Figure 6: Kernel density estimate of age of sheep (in months) 
 
Source: Computed from STATA out puts (2015) 
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Appendix Figure 7: Kernel density estimate of body size of goats  
 
Source: Computed from STATA out puts (2015) 
 
Appendix Figure 8: Kernel density estimate of body condition of goats 
 
Source: Computed from STATA out puts (2015) 
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Appendix Figure 9: Kernel density estimate of age of goats (in months) 
 
Source: Computed from STATA out puts (2015) 
 
Appendix Table 7: Conversion factors used to compute Tropical Livestock Units (TLU) 
Animal category   TLU Conversion factor 
Calf 0.25 
Weaned calf  0.34 
Cow or ox  1.0 
Bull 0.75 
Heifer 0.75 
Goats or sheep (adult) 0.13 
Goats or sheep (young) 0.06 
Horse or mule  1.10 
Camel  1.25 
Donkey (adult) 0.70 
Donkey (young) 0.35 
Chicken  0.013 
Source: Storcket al., 1997 
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Appendix Table 8: Five years average yearly price of sheep and goats by age category in Atsbi 
district market 
 
Type of animal 
Average yearly price in ETB  (from July 1-June 30) 
2009/10 2010/11 2011/12 2012/13 2013/14 
Sheep       
Intact male  188.14 289.32 473.71 588.20 622.19 
Ewe 213.09 304.64 422.66 565.33 539.69 
Ram  364.83 514.84 744.06 919.58 950.52 
Dam 271.21 363.69 552.56 645.53 566.34 
Castrates 447.49 669.95 858.84 1027.39 966.05 
Goats      
Intact male  217.4 391.61 449.12 576.81 625.34 
Doe 218.09 327.54 486.65 594.87 550.79 
Buck 376.60 469.92 738.55 928.85 1122.92 
Dam 267.84 315.71 602.72 699.90 704.38 
Castrate 454.23 524.45 962.50 1226.75 1775.00 
Source: Compiled from annual reports of Atsbi-Wemberta District OoARD (2009-2014) 
 
Appendix Table 9: Five years average yearly price of sheep and goats by age category in Adwa 
district market 
 
Type of animal 
Average yearly price in ETB  (from July 1-June 30) 
2009/10 2010/11 2011/12 2012/13 2013/14 
Sheep       
Intact male 255.92 530.42 564.58 643.33 705.75 
Ewe 202.42 353.33 587.33 627.92 638.83 
Ram  361.58 518.33 900.42 684.58 1028.50 
Dam 275.50 533.50 810.50 738.33 1015.67 
Castrates 599.00 766.75 1191.25 1109.17 1385.50 
Goats      
Intact male  260.50 361.25 582.92 592.50 634.17 
Doe 227.92 430.42 557.17 590.00 623.67 
Buck 432.92 420.83 856.00 829.17 918.58 
Dam 308.33 567.75 805.83 807.50 895.35 
Castrate 577.92 799.58 1230.00 1500.00 1400.50 
Source: Compiled from annual reports of Adwa District OoARD (2009-2014)  
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Appendix Table 10: Total livestock population of the studied districts 
 
Type of animal species  
Adwa  Atsbi-Wemberta 
Number %  Number %  
Cattle  69,320 19.07 55,983 21.2 
Sheep  53,020 14.6 68,115 25.8 
Goats 96,409 26.5 26,727 10.2 
Horses  8 0.002 105 0.04 
Donkeys 12,707 3.5 12,250 4.6 
Mules 138 0.04 641 0.24 
Camels 126 0.035 489 0.19 
Chicken/poultry 131,790 36.33 99,355 37.73 
Total  363,518 100 263,665 100 
Bee colony in hives  14,040  18,984  
Source: Compiled from 2012/13 annual reports of Atsbi-Wemberta and Adwa Districts OoARD 
 
Appendix Table 11: Common diseases and parasites that affect sheep and goats in the study areas 
 
Type  
 
Local name  
 
Common name  
 
Affect 
Disease  Wek‟ea Black leg Sheep and goat 
Disease Chill‟am Foot and Mouth Disease (FMD) Sheep and goat 
Disease  Megerem/Tafi/Hamut Anthrax  Sheep and goat  
Disease Enfrir Sheep and goat pox Sheep and goat 
Disease  Milmas-egri Lameness/Trauma Sheep 
Disease Mi‟ewarayni Pestedes Petitis Ruminant (PPR) Goat  
Disease  Me‟eta Pasteurellosis Sheep and goat 
Parasites Zarti Cenorosis Sheep and goat 
Parasite Mi‟elal/kisad mihbat Haemonchus/Fasciola/Bottle jaw parasite  Sheep and goat 
Parasite  Alekti Leech  Sheep and goat  
Parasite  Kurdid Tick Sheep and goat 
Parasite  Abek Mangemites Sheep and goat 
Parasite  Kunchi Flea  Sheep and goat  
Parasite  Hafew Lice  Sheep and goat 
Source: Survey result and discussion with animal health professionals (2014)   
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Hedonic Price Analysis of Indigenous Sheep and Goat Traits in Eastern and Central 
Tigray, Northern Ethiopia 
Buyers’ Survey Interview Schedule  
Please introduce yourself before starting the interview you are working for and its purpose and 
objective. Please ask each question patiently until the interviewee gets the point. For open 
questions fill the interviewee response in short and for closed once use circle or tick.   
Section-1: Buyers and sellers demographic information and attributes or characteristics  
1. Name of the respondent (animal buyer)        
2. Buyer‟s ID     
3. Name of the market_____________________________   
4. Sex of the buyer 1=Male 0=Female 
5. Age of the buyer (in years)    
6. Family size of the buyer (head count)   
7. Literacy status of the buyer  
1=Literate  0=Illiterate    
8. Income status of the buyer/what is your income status?  
 1=Low  2=Medium 3=High  
9. Religion of the buyer  
1=Orthodox  2=Muslim  3=Catholic 4=Protestant 5= Other, specify   
10. Type of buyer (major type) 
 1=Farmer 2=Consumer  3= Middlemen (Assembler or Trader) 
 4=Others, specify___________________ 
11. Type of seller (major type) 
1=Farmer 2=Farmer-trader 3= Middlemen (Assembler or Trader)              
4=Others, specify_______________________ 
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12. Sex of the seller  
1=Male 0=Female 
13. How long is the distance to the nearest market place?    min  hrs  km  
14. Do you have access to market information about the animal prices? 
 1=Less  2=Moderate 3=High 
Section-2: Prices and traits of indigenous sheep and goats marketed, 
15. Species/type of animal purchased by the buyer 
1=Goat 0=Sheep 
16. What is the price of animal you purchased in this market (in ETB)?  
Goat:      (Birr)  
Sheep:     (Birr) 
17. What is your purpose of purchase of the animal?  
 1=Consumption  
 2=Resale  
3=Rearing   
4=Other purposes (restaurants, fattening, sacrifice, ceremonies, butchering, etc)    
18. Sex of the purchased animal  
 1=Male 0=Female 
19. Age of the purchased animal (in months)     
20. Age of the purchased animal by species category 
Goat:        months  
Sheep:    months  
21. Coat color of the purchased animal  
 1= Red  2= White-mixed   3= Brown  4=Other colors (white, 
 creamy-white, black, gray, red and black, etc)  
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22. Why you prefer this coat color? (More than one choice possible) 
1= Aesthetic value/color attractiveness  
  2=Cultural norms/beliefs   
3=Religious sacrifice     
4=Dominantly available in the market  
5=Cheaper in price      
6=Highly preferred by buyers    
7=Profitable for resale  
8=For rearing 
9=For ceremonies    
10=Others, specify           
23. Body size of the purchased animal  
 1=Small 2=Medium 3=Big 
24. Body condition of the purchased animal  
 1=Poor 2=Average 3=Good  
25. Tail type of the purchased animal   
 Goat: 1=Fat ramped (very fat) 2=Fat tailed  3=Thin tailed 
Sheep: 1=Fat ramped (very fat) 2=Fat tailed  3=Thin tailed 
26. What is breed type of the purchased animal? 
1=Local breeds 0=Cross breeds  
27. Where is origin of the purchased animal? 
     (1) Goat:  1= Atsbi-Wemberta            0=Adwa   
     (2) Sheep: 1= Atsbi-Wemberta            0=Adwa 
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28. Why you prefer from this origin? (More than one choice possible) 
 1=Good meat taste  2=Bigger in body size  and conformation  
3=Big fat tail   4=Good browsers/grazers   
5= Adaptable to environment  6=Drought tolerant   
7=Availability of feeds  
8=Attractive color 
9= others, specify        
 
 
Enumerator‟s Name      Signature    
Date of Interview  /  /   
Name of Supervisor       
Thank the respondent for his invaluable contribution to this study, and hand over gratification 
good! 
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Sheep and Goats Production and Marketing System in Atsbi and Adwa Districts  
Household Farmers’ Survey Interview Schedule  
Please introduce yourself before starting the interview you are working for and its purpose and 
objective. Please ask each question patiently until the interviewee gets the point. For open 
questions fill the interviewee response in short and for closed once use circle or tick.   
Section-1: General information  
A. Demographic information   
1. Name of the household          
2. Household ID     
3. Name of district      
4. Name of kebelle     
5. Sex of the household 1=Male 0=Female 
6. Age of the household (in years)    
7. Family size of the household (in number)  Male  Female   
8. Educational level of the household   1=Illiterate    2=Read and write 3=Elementary school
 4=High school  5=College/Diploma 6=Others, specify     
9. Marital status of the household 1=Single  2=Married  3=Divorced  4=Widowed    5=Widower 
10. Religion of the household 1=Orthodox   2=Muslim   3=Catholic 4=Protestant 5= Other  
11. Main occupation of the household   1=Farming  2=Off-farm 3=Non-farm   4=Trading  
5=Farming and off-farm   6=Farming and non-farm   7=Others, specify    
B. Land holding and land use systems during the production season (2006 E.C)  
1. What is the size of your total land holding?   timad 
2. How much is your land allocated for the followings?    1= Crop land    timad
 2= Grazing/pasture land   timad            3=Fallow land   timad
 4=Land for tree planting   timad        5= Others, specify    timad 
3. What is your major farming activity?     1=Crop production 2=Livestock production 
 3=Both crop and livestock production 4=Others, specify     
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C. Purpose of keeping sheep and goats  
1. Why you keep sheep and goats?     1=Sales        2=Meat    3=Milk   4=Manure
 5=Sacrifices/rituals 6=Social and cultural functions       7=Savings                                  
8=Risk distribution with other animals         9=Others, specify     
D. Composition and number of livestock owned in the past 12 months   
1. How many of the following animals you keep? 
S.N Type of livestock  Total number 
owned 
Total number sold  Total income from sale         
(in Birr)  
 Cattle herd    
1 Oxen     
2 Cows     
3 Young bulls     
4 Calves     
5 Heifers     
 Goat flock    
1 Goats     
2 Goat young*    
 Sheep flock    
1 Sheep     
2 Sheep young*    
 Equines     
1 Camel    
2 Horse     
3 Mule     
4 Donkey     
5 Donkey young*    
 Poultry     
1 Total chicken     
 Bee colony    
1  Bee colony in hives    
 Others, specify    
 *Under the age of reproduction stage  
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E. Major crops grown during the production season (2006 E.C) 
1. What are the major crops you grown during the production season?  
S.N Crop types Area ( in ha)  
1 Teff  
2 Sorghum   
3 Wheat   
4 Barley  
5 Maize  
6 Beans  
7  Peas  
8 Lentil  
9 Vegetables  
10 Others, specify   
 
Section-2: Sheep and goats production system  
A. Feed and water resources, seasonal calendars and feeding managements  
1. What are the major feed sources available for sheep and goats in this area?   
1=Communal grazing lands  2=Road side grazing lands  
3=River side grazing lands  4=Private grazing lands  
5=Crop residues    6=Conserved feeds  
7=Indigenous browses   8=Improved forages/leaves 
9=Weeds 10=Concentrates  11=Other, specify      
2. Do you graze/browse your sheep and goats? 1=Yes    2=No  
3. If yes, for how long?   days in a week   hours a day  
4. How sheep and goat graze/browse?  1= Sheep alone 2=Goats alone  
   3= Sheep and goats 4=Together with other livestock  
5. How you practiced grazing/browsing your sheep and goats in the dry season?  
1=Free grazing 2= tethered grazing 3= cut and carry   
6. How you practiced grazing/browsing your sheep and goats in the wet season?  
           1=Free grazing  2=tethered grazing 3= cut and carry  
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7. Do you usually provide your sheep and goats with supplementary feeds in addition to  
grazing?      1=Yes    2=No   
8. If yes, what type of feed and others? (Use tick) 
S.N Feed types Sheep Goats 
lambs  Ewes  Ram Castrates  Kids  Does  Buck  Castrates  
1 Wheat bran         
2 Oil seed cakes          
3 Homemade 
brewers  („atela‟)  
        
4 Food leftovers          
5 Cultivated fodder 
leaves  
        
6 Salt/local mineral          
7 Others, specify         
 
9. When do you usually offer your sheep and goats with supplements?  
 1=Dry season  2=Wet season  3=Both dry and wet season   
10. How often do you offer supplements to your sheep and goats?  
 1=Daily 2=Twice a day   3=Whenever available 4=Others, specify   
11. If you do not provide with supplements, why?  1=Not accessible 2=Expensive  
3=No need to offer sheep and goats   4=Others, specify     
12. Is there any surplus feed available for sheep and goats in your areas?    
 1=Yes        2=No   
13. If yes, what are the feed types?   
S.N Surplus feed types (ask type) 
1  
2  
3  
4  
 
14. Do you conserve feed?  1=Yes    2=No  
15. If yes in what form? 1=Hay           2=Silage          3=Others    
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16. If not, why? 1=Not skilled and experienced 2=Shortage of grasses/fodder   
            3=Labor shortage 4=Others, specify      
17. Do you practiced tether feeding of sheep and goats?      1=Yes    2=No  
18. If yes, why? 1=To avoid crop and vegetation damages 2=To save labor     
3=To protect from predators          4=To utilize marginal land and hillsides                             
5=To control breeding     6=Others, specify    
19. Is there feed shortage or constraint for your sheep and goats?    1=Yes    2=No  
20. If yes, when?    1=Dry season    2=Wet season    3=Both dry and wet season 
21. If there is feed shortage in your locality, why?  
          1=Shrinking and decline in productivity of grazing lands  
          2=Increase of animal population 3=Cultivation, settlement and protection on grazing lands    
          4=Drought      5=Increase of human population      6=Others, specify    
22. What are the common water sources of sheep and goat in this area?  
S.N Sources of water   Distance to the nearest water 
sources (in minutes) 
Dry season 
(use tick) 
Wet season 
(use tick)  
1 Rivers     
2 Ponds/Dams    
3 Rain water    
4 Water harvest     
5 Deep well    
6 Other sources, specify     
23. In what intervals you offer sheep and goats with water? (Use tick) 
S.N Frequency  sheep Goat 
Dry season  Wet season  Dry season Wet season  
1 Any time available     
2 Once a day      
3 Twice a day      
4 Every other days      
5 Every three days      
6 Others (specify)     
7      
 
24. Is there any water shortage or problem to sheep and goats? 1=Yes    2=No  
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25. If yes, when? 1=Dry season  2=Wet season  3=Both dry and wet season 
26. Why shortage of water?  
1=Drying of water sources 2=Far distant from water sources                            
 3=Not allowed to use sources  4=Provide other livestock than sheep and goats  
 5=Others, specify      
B. Sheep and goats health management  
1. What are the common diseases and parasites that affect health and production of sheep and  
goats? 
S.N  
Local name 
Affect (use tick) Seasons/months 
it appears  Sheep Goats Both  
1      
2      
3      
4      
5      
6      
      
      
 
2. What would you do when your sheep and goats sick?       1=Treat with traditional medicine
 2=Sales immediately     3=Slaughters immediately       4=Takes to veterinary center  
 5=Take to or treat with treatments of local traders   6=Others, specify    
3. Are you accessible to veterinary services in your locality/near distance?  1=Yes    2=No  
4. If yes, how far?   min  hrs  Km  
5. From where you usually obtain veterinary services?  
1=OoARD 2=DA offices 3=NGOs 4=Private institutions     5=Open markets  
6. How you obtain services in these institutions?  
 1=Free of charge 2=Payment 3=Credit 4=Others, specify    
7. Did your sheep and goats vaccinated?      1=Yes    2=No  
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8. If yes, how?  1=After report of disease cases 2=After certain animals died  
3=Others, specify        
9. Do you use medicines and drugs from illegal traders/open markets for sheep and goats?  
1=Yes  2=No  
10. If yes, why?  1=Cheap 2=Not accessible to veterinary center   
                          3=Not want to use veterinary center  4=Others, specify    
11. If not use, why?  1=Not cures   2=DAs and health experts advises not to use 
 3=Expensive  4=Not accessible  5=Others, specify    
12. What are the common health management problems of sheep and goats in this area?  
1=Widespread of diseases and parasites 2=Shortage of feeds and water     
3=Lack of veterinary institutions   4=Lack of animal health professionals  
5=Shortage of drugs and medicines  6=Unaffordable prices for services    
7=Drought       8=Others, specify     
C. Sheep and goats breeding and reproductive managements  
1. Do you select your male animals for breeding purpose? 1=Yes    2=No  
2. What are the criteria for Rams selection? 1=Color 2= Body conformation  3=Performance 
history 
3. What are the criteria for buck selection? 1=Color 2= Body conformation  3=Performance 
history 
4. Do you have your own breeding male animals? 1=Yes       2=No  
5. What are common sources of breeding males for your flocks?  (Use tick) 
S.N Sources of breeding males  Rams Bucks 
1 Own    
2 Neighbors   
3 Research center    
4 BoARD   
5 Others, (specify)   
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6. When (season/months) during the year you observe intensive lambing & kidding?  (Use tick) 
S.N Species   Intensive birth (lambing and kidding ) months  
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 
1 Lambing              
2 Kidding              
 
7. If you sale sheep and goats for urgent income needs, which do you prefer to sale?  
 1=Lambs and kids  2=Rams and bucks 3=Ewes and does    4=Castrates      
 5=Others, specify         
8. Do you practice fattening of sheep and goat for target market seasons? 1=Yes 2=No  
9. If yes, which season? (Rank them)    1=New Year festival   2=Ester   3=Christmas     
4=Meskel     5=Eid-el-Fetir      6=Eid-el-Adha            7=Others, specify     
D. Housing of sheep and goats   
1. Where you confine sheep and goats?       1=Main house        2=Adjoin house  
 3=Separate constructed house  4=Grazing area    5=Others, specify     
2. How do you confine house sheep and goats?    1=Sheep alone   2=Goats alone   3=Sheep and 
goats alone       4=Sheep, goats and all other animals together   5=Others, specify    
E. Sheep and goat products utilization  
1. When do you usually slaughter sheep and goats for home consumption?  
1=For festivals    2=Wedding       3=Whenever slaughter age animals available   4=Births‟ 
in a family 5=For guests 6=At funeral ends 8=Others, specify    
2. Which sex of sheep and goats you usually slaughter?  
1 Sheep  1=Male  2=Female 3= Both  male and female  
2 Goats  1=Male 2=Female  3=Both  male and female  
3. Is milking and use of milk and milk products from sheep and goats common in your  
area? 1=Yes    2=No  
4. If yes, which animals?  1=Sheep 2=Goats 3=Both sheep and goats     
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5. If no, why?  1=Cultural taboo 2=Religious taboo 3=Not common in the area 
 4=Others, specify        
6. For what purposes you usually use the milk?  1=Children consumption 
 2=Adult consumption     3=Processing          4=Others, specify     
7. Who is given priority to consume milk in the family?  1=Children 2=Sick   3=Old people 
4=All (children, sick and old people)  5=Others, specify     
Section-3: Sheep and goats marketing system  
1. Have you sold sheep and/or goats in the past 12 months?       1=Yes     2=No   
2. If yes, why?   
   1= Cash for farm inputs (fertilizer, seed, etc) 2= Cash income for children school   
   3= Cash for family and animal health treatments 4= Shortage of grazing land and feeds   
   5= Cash to purchase foods   6=To pay back credit      7= Others, specify     
3. Where do you sell your animals?  
1= Farmers in the same village    2= Farmers in nearby village   3= Atsbi    4=Adwa  
5=Mekelle 6=Other towns, specify       
4. Have you purchased sheep and/or goats in the past 12 months?  
1= Yes     2= No   
5. Why did you purchase sheep and goats?  1=Slaughter for festivals       2= Slaughter for social 
ceremonies         3= Slaughter for sacrifice/rituals     4=For breeding    5=For fattening      
6=Others     
6. If yes, from where did you purchase?   
1= Farmers in the same village 2= Farmers in nearby village       3= Atsbi
 4=Adwa  5=Other towns, specify       
 
 
118 
 
 
7.  How many sheep and goats have you sold and purchased in the past 12 months & how much? 
S.N Species of 
animals  
Sold Purchased 
Number  When/ 
months  
Average 
price  
Total 
value  
Number  When/ 
months  
Average 
price  
Total 
value  
 Sheep          
1 Ewe          
2 Ram          
3 Male lamb         
4 Female lamb         
5 Castrates          
 Goats          
1 Doe          
2 Buck          
3 Male kid         
4 Female kid          
5 Castrates          
 8. When in the year you prefers to sale or purchase sheep and/or goats?   
S.N When  Sheep Goats 
Sale Purchased Sale Purchased 
1 During festivals      
2 During crop planting      
3 During crop harvesting      
4 Others, specify      
5      
 
9. How do you sale or purchase your sheep and goats?  
1= Live weight basis 2= „Eye ball‟ estimation  3=Both live weight basis and eye-ball estimation 
10. Why you prefer this mode of marketing?   1= Incentive/encouraging prices     
2= Traders make mischief with weighing scale  3= Purchasers preferences    
4= Reliable and saves my time  5= Other, specify     
11. Did you ever get animal price and market information?  1= Yes   2= No   
12. If yes, from where?   1= DAs  2= GOs   3= NGOs    4= Others, specify     
13. What is the trend of price of sheep and goat in the past 12 months? (Use tick) 
S.N Type of species  Increasing Decreasing  No change  
1 Sheep    
2 Goats     
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14. Do you face any problem in marketing of your animals?   1= Yes   2= No   
15. If yes, what?    1= Tax burden      2= Unwanted broker confusion and high commission fees   
3= Seasonality of market demand and prices    4= Lack of market road   
5= Lack of market and price information    6= Others, specify     
Section-4: Constraints and prospects of sheep and goats production and marketing  
1. What are major constraints that hinder production of sheep and goats in this area?  
1=Disease and parasites     2=Feed and grazing land shortages      3=Water shortage          
4=Labor shortage         5=Drought       6=Predators           7=Inadequate/lack of inputs   8= 
Inadequate/lack of extension support    9=Lack of credits     10=Others, specify   
2.  What are major marketing constraints of sheep and goats in this area?  
1= Excessive tax  2=Illegal brokers/dealers  3=Seasonality of markets        
4=Lack of access to attractive market prices  5=Lack of market and price information       
6=Low market prices  7=Others, specify     
3. Do you want to expand sheep and goats flock sizes and production in the future?  1=Yes 2=No  
4. If yes, reasons for expansion   (Use tick) 
S.N Reasons for expansion Sheep Goat Both sheep and goat 
1 High market demand     
2 Attractive market price     
3 Risk distribution      
4 Easy to manage and keep     
5 Immediate returns     
6 Appropriate for slaughter and home 
consumption  
   
7 Others, specify     
5. If no, why?         1=Shortage of grazing lands and feeds        2=Shortage of labor  
 3=Prefer another animal species      4=Marketing problem  
  5=Lack of capital to purchase animals and inputs    6=Others, specify   
Section-5: Institutions involved in the development of sheep and goats production  
1. Did you receive credit in recent years?  1=Yes       2=No   
2. If yes in what form?          1=Cash          2=Kind             3=Both in cash and kind    
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3. If you received what is the source?  1=Micro-finances   2=Private banks 
3=DCSI (Dedebit Credit and Saving Institution   4=Commercial bank of Ethiopia    
 5=Governmental offices (BoARD, etc)   6=NGOs    7=Cooperatives  
8=Others, specify       
4. What do you do with it?   1=For crop production   2= For small ruminant fattening           
                 3=For trading 4=Other, specify       
5. Did you receive sheep and goats from any source?     1=Yes    2=No   
6. If yes, from which sources?   1=Credit providing institutions    2=Gift from NGOs    
3=Gift from GOs (safety net, research centers, revolving funds)  
4=Share arrangements   5=Exchange (crop, other livestock, inputs, etc) 
6=Others, specify     
7. Is there any cooperative in your area?   1=Yes    2=No  
8. If yes, in what sector?   
1=Crop production (storage, marketing, deliver inputs to members, etc)  
 2=Livestock (Marketing, assemble products, deliver inputs, etc)  
 3=Inputs (deliver different inputs, credits, etc)  
 4=Others, specify       
 
 
Enumerator‟s Name      Signature    
Date of Interview  /  /   
Name of Supervisor       
 
Thank the respondent for his invaluable contribution to this study, and hand over gratification 
good! 
